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Readers: F. Ajzenberg, 


In this issue Nuclear Science Abstracts pre- 
sents the fourth annual cumulation of new nuclear 
data prepared by the Nuclear Data Group which 
is currently sponsored by the National Research 
Council and supported by th Atomic Energy 
Commissioz. and the National Bureau of Standards. 
The results collected here have been taken from 
journals which have become available from about 
October 1954 to October 1955. As the list of the 
_ specific journals abstracted given below shows, 
_ the coverage in this cumulation begins where it 

left off for the 1954 list. 

Earlier 1955 nuclear data summaries have 
__ been published in the quarterly numbers of Vol- 
ume 9 of Nuclear Science Abstracts: 6B (March 
31), 12B (June 30, semi-annual cumulation), and 
-18B (September 30). These summaries, together 
with the material which came to hand since 18B 
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INTRODUCTION 


was prepared, are included in the present one. 
The aim is to make the reporting of new data in 
all the lists continuous. Any apparent gaps in 
coverage are due to oversights or to delays in 
the receipt of certain journals, and are filled in 
as promptly as possible. 

Nuclear Data Cards: As the current literature 
is surveyed, the new nuclear results are first 
printed on3- by 5-inch cards which are collected 
into sets of 100 to 150 cards each month. Indi- 
viduals, laboratories, or libraries may subscribe 
to the card sets directly by applying to the Pub- 
lications Office, National Research Council, 2101 
Constitution Avenue, N.W., Washington 25, D. C. 
The price, based on actual mechanical costs, is 
currently $20 per year domestic and $30 per 
year foreign (air mail postage included for foreign 
but not for domestic subscriptions.) 


NUCLEAR SCIENCE ABSTRACTS 


Nuclear Level Schemes: The first section of a 
new comprehensive nuclear data table prepared 
by the Nuclear Data Group has been published 
this fall by the Government Printing Office. The 
aim of Nuclear Level Schemes is to provide a 
revision and expansion of Nuclear Data which 
was issued in 1950 as Circular 499 of the U.S. 
National Bureauof Standards. It will be published 
in five or six sections, each one of which will be 
issued upon completion. The first section, now 
available, begins with mass number A = 40 and 
includes known nuclei with mass number up to 
and including A=92, covering roughly 2 Ca 
through 49Zr. The second section will cover ap- 


proximately the next 20 elements, the third 20 
more, and so on. 


The style of presenting data in Nuclear Level 
Schemes is very similar to that used on the 
Nuclear Data Cards and in the cumulated lists of 
Nuclear Science Abstracts. The cards, or the 
lists, will thus provide a convenient means of 
keeping this table up to date. 


Nuclear Level Schemes (A =40 to A = 92) can 
beordered from the Superintendent of Documents, 
U.S. Government Printing Office, Washington 25, 
D. C. Price $1.75, 240 pages, paperbound. Re- 
mittance should be by check or money order. 


NUCLEAR DATA STATISTICS 


Because of the time required for abstracting 
and publication, the data reported in this cumula- 
tion are not those which appeared in the litera- 
ture during the calendar year 1955, but rather in 
the twelve months from October 1954 to October 
1955. In the following comments these twelve 
months will be referred to as the 1955 period, or 
even more loosely, as 1955. 

The amount of new nuclear data continues to 
grow. The number of ‘‘items’’ reported in the 
1955 period has increased by approximately 20% 


over that for 1954 which in turn increased by ap- 
proximately 30% over that for 1953. By an‘‘item”’ 
is meant the information on a particular nucleus 
given with its reference in the main section of 
the cumulation which is devoted to Radioactivity, 
Levels, Abundances, Moments. 

The following table gives an idea of the growth 
in the last few years of the number of such 
‘‘items’’ and of the individual measurements 
listed under Neutron Cross Sections, Ground 
State Q’s, and Mass Differences and Ratios. 


INCREASE IN NUCLEAR DATA 


Number of items 


on Radioactivity, Number of 
etc. Cross Sections 
1952* 1186 264 
1953 1026 562 
1954 1328 308 
1955 1581 425 


*15 months 


Number of 
Ground State Number of Total 
Q’s Mass Differences NSA Pages 
205 139 52 
140 133 74 
107 112 99 
107 18 141 


NEW NUCLEAR DATA 


SOME 1955 HIGHLIGHTS 


When any cumulation of data has been made, 
certain features inevitably strike the compilers 
as being particularly interesting or noteworthy. 
This year the members of the Nuclear Data 
Group decided to list those trends or individual 
items which seemed to them the most striking 
or significant. Although it was realized that 
choices for such a list are strongly biased by 
personal interests, it was felt, nevertheless, that 
their inclusion here would help to make this long 
data cumulation more useful and interesting. 

During this year a great deal of interest was 
centered on the question of the existence of low- 
‘lying levels since the numbers and position of 
such levels are important for nuclear models 
and coupling schemes. Some level schemes in 
the very light element region became consider- 
ably simpler than they were before, others more 
complicated. Some specific cases are mentioned 
below. 

The present evidence is against the existence 
of a first excited state in He‘ at ~21 Mev. 

Additional evidence has been found for the 6.6 
level in Li’ and its counterpart at 6.3 in the mir- 
ror nucleus Be’. As pointed out by Inglis! these 
two levels are not to be expected on a central 
model but can be accounted for by an alpha-par- 
ticle picture. 

Evidence is increasing that there is only one 
low-lying level in Be® below 8 Mev, namely that 
at 2.9. This is to be expected from the shell 
model or from the picture of alpha-model rota- 
tional states.! 

Two new levels have been found in Be® at 1.8 
and 3.0 which would fit into the intermediate 
coupling picture.! However, some doubt as to the 
existence of the lower one is cast by more re- 
cent work. which could not be included in the 
cumulation.” 

Additional evidence has been found for the ex- 
istence and 0* character of the 7.65 level in C!? 
whichis important in theories of element forma- 
tion by the Be®(a,y) process. 

A careful search revealed no evidence for a2 
level at ~7 Mev in O'* which is predicted by the 
alpha-particle model.! 

The surprising 1/2” character of the first ex- 
cited state of F'® was definitely established during 
the 1955 period. The spin-parity assignment of 
the second excited state is 5/2*. The magnetic 
moment of this 5/2* state has now been measured 
and found to be near the Schmidt line. Intensive 


study of the higher levels of this nucleus has 
begun. 

There was a good deal of work on the disinte- 
gration of C!* into three alpha particles. The fact 
that Be® is usually formed as an intermediate 
step in most cases seems to be established but a 
clear picture of the mechanism of this reaction 
has not yet emerged. 

The inelastic scattering of high energy elec- 
trons (180 Mev) has been used to study the levels 
and charge distribution of c!? and S**, Even the 
7.65 level of C!? is produced by this process. 

A number of d,p angular correlations were 
measured for the light elements particularly at 
deuteron energies below 1 Mev where effects due 
to resonance in the compound nucleus show up. 
(o'", B"), There is as yet no agreement on the 
way to analyze such data. The B!! results are 
particularly discrepant with respect to the par- 
ity of the 4.46 level, a quantity which is impor- 
tant for the coupling picture.! 

A strong resonance peak in the O'* (y,p) reac- 
tion has been found at 14.7 and the suggestion 
made’ that this level is the lowest state of sur- 
face oscillation in O'*, 

The 1955 period saw the determination of the 
decay properties of the long-lived Al’ which is 
sure to have great practical importance. The 
long-lived T=0 state was shown to lie 0.222 Mev 
below the 6.7° T=1 state. 

Greater precision in the measurement of the 
energy of capture gamma rays has been attained 
through the development of a Compton magnetic 
spectrometer. Results from the use of this in- 
strument are given for Na, S, and Cl. 

A new accurate determination by counting 
methods of the electron-capture branching ratio 
in K“ (12.4 + 0.2%) is higher than the value found 
from geological measurements (9%) or from the 
average of older counting work (10.8%). 

There is still some doubt about the level 
scheme of Ca‘? as found from the decay of K*° 
and Sc‘? and the Ca* (d,p) reaction. This scheme 
has become of great importance for comparison 
with theoretical calculations.‘ 

In the study of the gamma continuum in elec- 
tron capture processes, the emphasis has shifted 
from the high to the low energy end of the photon 
distribution. The high intensity in the very low 
energy region observed in the cases of A®’, v*°, 
Fe», Ge" and Cs!*! is consistent with the theory 
of Glauber and Martin® in which the capture of 
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electrons with non-zero angular momentum is 
taken into account. 

Measurement of the circular polarization of 
gamma rays has proved to be a helpful tool in 
level studies of Zn®, Fe*’, and cu™; 

The continuing search for double beta decay 
has again yielded only negative results (Mo™, 
Mo! Cd!6, ca'!6), For Ca‘ positive results are 
listed in this cumulation. However, it was re- 
ported informally by H. W. Fulbright at the Ann 
Arbor meeting that these could not be confirmed. 

The value of the half-life of the important fis- 
sion product Sr” has been changed considerably 
from 20 to 28 years. This new result is closer 
to the early one of 25 years. 

The half-lives of Tc isotopes have been of 
great interest since the discovery of Tc lines in 
stellar spectra. During 1955 the decay properties 
of a Tc*® with a half-life of ~104 years were es- 
tablished. A long-lived Tc*® (presumably the 
same one) was detected by mass spectrometer 
among the reaction products of Mo bombarded by 
protons. Evidence for the existence in nature of 
Tc*® (which seems to be in conflict with the 
above) was also reported by two groups of workers 
in 1955. 

Negative results have come from searches for 
radioactivity in a number of nuclei known to be, 
or suspected of being, unstable with respect to 
their neighboring isobars (Ca**, v®, Zr°®, Mo!®, 
ca'!3, In'13 | Sb!23 | Te!23 Te!® Nd!® | Re!8? Os!87 | 
Pb”*), On the other hand, the hole which has ex- 
isted in nuclear charts at Mn® has finally been 
filled by a Mn isotope decaying by electron cap- 
ture with a half-life reported to be 140 years. 

In the 1955 period accurate measurements of 
nuclear moments were made for 42 stable and 22 
unstable nuclei. In addition indications have been 
found for magnetic octopole moments, ps3, in Ga® 
and Ga" and for electric hexadecapole moments, 
q,, in Sb’? and Sb!?3, 

Improved techniques have resulted ina great 
increase in the information on the Breit-Wigner 
parameters of well resolved neutron resonances. 
Systematization of the data by the Brookhaven 
group® shows that for a single nucleus Ij is rela- 
tively constant, while there is a wide variation 
in the reduced neutron width, I}. 

The percent of the data devoted to the rare 
earths, which comprise 14% of the elements, has 
been steadily increasing, amounting to 7.5% in 
1953, 9% in 1954, and 10.5% in 1955. During this 
last year the availability of high purity rare 
earths and of some separated isotopes made 
possible the mass assignment of a number of 
radioactive isotopes (particularly those of Pr and 
Tb) as well as the study of the rotational proper- 


ties of levels (Nd, Sm, Gd) and the isotopic as- 
signment of neutron resonances (Ce,Sm, Eu, Tb, 
Ho, Tm, Lu). 

It has long been a puzzle that the T1"* decay 
did not lead to a 0.375 gamma from the level be- 
lieved to exist at 0.375 in Pb*4, A more detailed 
study of the decay of 68™ Pb”‘ now shows that 
such a gamma ray is not to be expected since the 
first excited level of Pb™‘ lies at 0.899 and the 
second 0.375 Mev above this. 

Internal conversion coefficients have been 
computed taking account of the effect of the finite 
size of the nucleus. These calculations’ indicate 
that some gamma transitions, previously as- 
signed an M4 character, are E5, e.g., Sr®’. At 
Z = 80 the M1 internal conversion coefficient is 
68% of that computed by Rose (see Au!®®), 

The half-lives of a number of fast E2 transi- 
tions have been measured. The comparative life- 
times of these transitions show a remarkably 
smooth variation between the neutron numbers 
82 and 126. Half-lives determined from Coulomb 
excitation are in very good agreement with di- 
rectly measured half-lives. (Sm'*?, Ga!*4, Hf!®, 
Hf, wi® etc.) 

The occurrence in nature of one more long- 
lived nuclear species, Ta!™ (relative abundance 
0.0123%), has been reported from mass spec- 
trometer studies. The existence of this isotope 
had already been inferred from the presence of 
a weak resonance in natural Ta. 

The first millisecond half-lives have been ob- 
served: ~15™ Nb” and 5.575 w!®, 

The spin of Bi2!° (RaE) has been found to be 1 
and the beta spectrum fitted by S,T interaction 
with AJ=1, yes. 

A low lying 1 state has been found in anumber 
of heavy even-even nuclei, e.g., Ra?”?. 

Element 101, Mendelevium (Mv), was pro- 
duced. 

The names Einsteinium (E) and Fermium (Fm) 
were proposed for elements 99 and 100 respec- 
tively.® 

One of the outstanding nuclear data events of. 
the year was, of course, the Geneva meeting. 
Previously unpublished results on neutron cross 
sections and resonances of the heavy nuclei (tar- 
get nuclei U2*5, u?55, pu25®, pu” etc.) were given 
in papers read there by delegates from the United 
Kingdom, France, the USSR, and the USA. These 
results, as reported in the preprints, are given 
here. They will be checked during 1956 with the 
official proceedings. 

A surprising feature of the resonance data is 
the similarity of the values of the neutron energy, 
Eo, for the two lowest resonances in the compound 
nuclei U?*, Pu”, pu’42, A similarity in the res- _ 


ii 


onance values of the K and Cl isotopes has been 
noted by the Duke group.° 


There turned out to be satisfactory agreement 
among the neutron cross sections as measured in 
laboratories quite isolated from each other. The 
values reported and the adopted ‘‘world aver- 
ages’’ based on these are given in Table 3 on 
Neutron Cross Sections. 


The alpha, beta, and gamma transition proba- 
bilities of strongly deformed nuclei have been 
interpreted by the Danish group” through the in- 
troduction of the new collective model quantum 
numbers Q and K. 


The results obtained by means of the Coulomb 
excitation process are reported for about 94 nu- 
clei in this cumulation. The predictions of the 
collective model with respect to level spacings, 
spin sequences, andthe over-all variation of tran- 
sition probability with mass number have been 
verified in the great majority of these cases 
(most of the rare earths, Th, U, etc.). 


The accumulation of information on nuclear 
properties is leading to new attempts at system- 
atization. Outstanding among these in 1955 was 
the survey of excited states of even-even nuclei 
by G. Scharff-Goldhaber and J. Weneser.'! These 
authors showed that a dramatic change in nuclear 
structure takes place between configurations 
containing 88 and 90 nucleons. A theoretical 
study of the energy of nuclear levels in deformed 


All energies are given in Mev and all cross 
sections in barns unless otherwise stated in the 

\tabular material. 

Numerals in italics, following measured val- 
ues, are the errors (as reported by the authors) 
in the last figure of the values. In cases where 
confusion seems possible, the conventional + is 
used. 

Magnetic moments are reported as before 
without diamagnetic correction. They are based 
on p.(H) = 2.79267 and the substandards listed by 

_H. Walchli, ORNL-1469. 
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nuclei by B. R. Mottelson and S. G. Nilsson? 
ascribes this to the breakup of the completed 
hj1/2 Subshell. 


1. D. R. Inglis, Revs. Mod. Phys. 25, 390 (1953). 
2. C. R. Gossett, G. C. Phillips, J. P. Schiffer, 
P. M. Windham, Phys. Rev. 100, 203 (1955); 
D. W. Miller, V. K. Rasmussen, M. B. Samp- 
son, U. C. Gupta, Phys. Rev. 100, 851 (1955). 
3. D. H. Wilkinson, Phys. Rev. 99, 1347 (1955). 
4, C. Levinson, K. W. Ford, Phys. Rev. 100, 13 
(1955). 
5. R. J. Glauber, P. C. Martin, Phys. Rev. 95, 
572 (1955). 
6. J. A. Harvey, D. J. Hughes, R. S. Carter, 
V. E. Pilcher, Phys. Rev. 99, 10 (1955). 
7. L. A. Sliv, M. A. Listengarten, Zhur. Eksptl’i 
Teoret. Fiz. 22, 29 (1952); J. phys. radium 
16, 523 (1955). 
8. A. Ghiorso et al., Phys. Rev. 99, 1048 (1955). 
9. L. A. Toller, J. R. Patterson, H. W. Newson, 
Phys. Rev. 99, 620 (1955) and priv. comm. 
10. G. Alaga, Phys. Rev. 100, 433 (1955); G. 
Alaga, K. Alder, A. Bohr, B. Mottelson, Kgl. 
Danske Videnskab. Selskab, Mat.-fys. Medd. 
29, No. 9; A Bohr, P. O. Fréman, B. R. 
Mottelson, No. 10. 
11. G. Scharff-Goldhaber, J. Weneser, Phys. 
Rev. 98, 212 (1955). 
12. B. R. Mottelson, S. G. Nilsson, Phys. Rev. 
99, 1615 (1955). 


CONVENTIONS 


In writing reactions, the upper right hand 
superscript denoting A, the mass number of the 
target nucleus, is given without parentheses when 
the target was monoisotopic or when enriched 
(or depleted) material was used to establish the 
identity of the reacting isotope. It is given in 
parentheses when natural material was used and 
when the identity of the reacting isotope was 
strongly suggested by its predominating abun- 
dance, the observed reaction energy, or the 
activity or yield of the end product. It is given 
in parentheses with a question mark when the 
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target A was assigned by systematics, elimina- 
tion, etc. For instance, “B10(q p)?? means that 
the proton groups from the deuteron bombard- 
ment of B!° were identified by comparing ef- 
fects in B!® enriched and natural B samples. 
“‘Bll(qip)’? means that the assignment to B!! 
was made by using B!! depleted and natural B 
samples. ‘C!2)(d,p)”? means that natural C was 
used to study the reaction, but, because of the 
99% abundance of C’*, the reaction observed was 
assumed to take place in that isotope. In the re- 
action ‘‘Sn “1 (mn p)13°In,”’ the Sn isotope was iden- 
tified by the In product. ‘Te !25?) q,p)Te (126?) »» 


indicates that from the trend of Q values in the 
region, the experimenters believed that their 
measured Q most likely belonged to the indicated 
reaction. 


When a method of production of a radioactive 
nucleus is given, the lowest bombarding energy 


used by the experimenter is indicated; e.g., 
Ag(20-Mev p). 

The large black dots on the decay schemesare 
used toindicate experimentally established coin- 
cidences. @, 8, or y rays entering a level and 
dotted at their arrowheads have been shown to be 
in coincidence with gamma rays leaving the same 
level and dotted at their origins. In case of a 
simple cascade, the dots of the incoming and out- 
going rays are supcrimposed. Dashes are used 
for doubtful radiations or levels. 

For the light nuclei, energy levels in the com- 
pound nucleus are usually tabulated rather than 
the resonant energy of the bombarding particle. 
The binding energy of the bombarding particle in 
the compound nucleus is taken from the table of 
F. Ajzenberg, T. Lauritsen, Revs. Modern Phys. 
27, 77(1955) for Z < 11 and from P. M. Endt, 
J. C. Kluyver, Revs. Modern Phys. 26, 95(1954) 
for Z from 11 to 20. 


ABBREVIATIONS 
a absorption By (t) polarization-direction correla- 
a By absorption of B’s in coincidence tion of #’s and y’s in coinci- 
with y’s dence 
ace absorption of conversion elec- By(8) angular correlation of f’s and 
trons y’s in coincidence 
a coin absorption of photoelectrons be- calc calculated from experimental 
tween counters in coincidence work reported elsewhere 
act neutron detection by activation ce cloud chamber 
(Mn, Rh, Ag, ...) Ccw Cockcroft Walton accelerator 
a total y-ray conversion coeffi- ce conversion electrons 
cient, Ne /Ny chem chemical separation of product 
Qy,A,,... y-ray conversion coefficient for © following reaction 
electrons ejected from the K, Cp Compton 
Ti ea SHELL crit a critical absorption 
Og» Bas «0.0 a to g.s., first excited state, ... cryst crystal spectrometer 
of residual nucleus cyc cyclotron 
B band spectra method d (1) deuteron, (2) descendant of, 
B(E2) reduced E2 excitation probability (3) days, when used as super- 
in barns* (upward transition) script 
BF; boron trifluoride neutron counter D double resonance method 
Be(y,n) measurement by detection of d,p(é@) angular distribution of protons 
photoneutrons from Be with respect todeuteron beam 
B,B, neutron, proton binding energy, D(y,n),D(y,p) measurement by detection of 


i.e., energy necessary to re- 
move particle from nucleus 


photoneutrons or photoprotons ~ 
from deuterium 


yoo 
Egis. 


E1L,E2, ... 


F-K 


y continuum 


ry (Hg!**) 


y(8,T) 


YY> By, ay, ny 


ry (6) 
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average energy 

resonance energy 

energy of 8 ray, energyof y ray, 

disintegration energy 

electrostatic analyzer 

electric dipole, electric quadru- 
poles 2. 

energy of the electron capture 
transition (end point of y con- 
tinuum + K binding energy) 

Auger electron 

KXY, LXY Auger electron 

elastic scattering 

(1) electron capture, (2) frac- 
tional transition probability 
for decay process observed 

electron capture from K, L shell 

[W(6) —W(1/2)] /W(1/2), a meas- 
ure of asymmetry in angular 
distributions, where W/(@) is 
the count at angle 6 


fission 
Fermi-Kurie plot 


comparative half-life in the 
Fermi theory of B decay cal- 
culated for an allowed transi- 
tion. Superscript 1,2, or 3 on 
f indicates that comparative 
half-life is calculated for a 
unique lst, 2nd, or 3rd for- 
bidden transition, 


(1) gyromagnetic ratio 
(2) statistical weight factor, 
[1 + 1/(23 + 1)], ingl, 


resonance half-width (the whole 
width at half-maximum) 


partial resonance half-width for 
y, neutron emission 


annihilation radiation 


continuous y spectrum associated 
with electron capture 

y is emitted from nucleus in 
parentheses rather than from 
radioactive parent 

numbers of y’s as function of 
angle and temperature 

vy, By, @y, or ny coincidences. 
(0.123 y) (0.246 y, 0.325 y) 
means 0.123 y in coincidence 
with 0.246 y and 0.325 y 

angular correlation of y’s in co- 
incidence 


yy(t) 


IT 

J 

LL,/l, 
K/L, K/LM 
l 

Lin 

m 


M 


M1,M2,... 


#3 


pres 


para 
parentheses 


quad res 


polarization-direction correla- 
tion of y’s in coincidence 

Geiger-Miuller counter 

ground state 

hours 

nuclear induction method 


internal bremsstrahlung 
ionization chamber 


isomeric transition 

spin in units h/27 

(a1, + &,)/ay, 

QK/AL, aK/(aL +am) 

orbital angular momentum 

linear accelerator 

(1) medium intensity, (2) min- 
utes, when used as a super- 
script 

molecular or atomic beam res- 
onance method 

magnetic dipole, magnetic quad- 
rupole, ... 

millibarns 

million electron volts (10° ev) 

millielectron volts (107° ev) 

microwave method 

measurement by total reflection 
of neutron beam from mirror 
surface 

modulated cyclotron 

mass spectrometer 

(1) magnetic moment in units of 
nuclear magnetons, (2) mi- 
cron, 1074 cm 

magnetic octopole moment in 
units of nuclear magneton 
barns 

microseconds 

neutrino 

pile oscillator method 

(1) proton, (2) predecessor of 

electron-positron pair 

proton resonance. Magnetic field 
standardized by means of pro- 
ton resonance frequency 

paramagnetic resonance method 

parentheses are put around val- 
ues which are given for identi- 
fication purposes 

proportional counter 

photoelectrons 

photoplates or emulsions 

primes indicate inelastically 
scattered particles 

electric quadrupole moment in 
units of barns 

quadrupole resonance method 
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4 nuclear electric 16-pole moment 
in units of 10748 cm! 

Q reaction energy in Mev 

s (1) spectrometer method, (2) 
seconds, when used as super- 
script 

s coh cohcrent: scattering 

S atomic spectra measurement 

scin 1-crystal scintillation counter 

scin Cp 2-crystal scintillation counter 

scin pr 3-crystal scintillation counter 

sd double focusing spectrometer 

sl lens spectrometer 

sl.ce conversion electrons measured 
in lens spectrometer 

st strong 

st 180° spectrometer 

sm pr 180° pair spectrometer 

o cross section in barns 

Do cross section at resonance en- 
ergy, Ey 

Oa absorption cross section 

Ot total cross section 

Zscin scintillation counter used to sum 
energy of transitions in cas- 
cade 

Zpe proportional counter used to 


sum energy of transitions in 
cascade 


t (1) triton, H°, (2) total cross sec- 
tion when used under o in 
cross section list 


trans transmission 

c (1) isotopic spin; (2)temperature 

if half life in units indicated 

71,72 half life of upper, lower state 

Taps lee half life for double B, double € 
decay 

th thermal 

VdG Van de Graaff accelerator 

w,Vw weak, very weak 

x x radiation 

y years 

Yy Yo, 384 yield of y rays, yield of pro- 
tons, ... 

% % of disintegrations 

t relative numbers. When used in 


connection with y rays, rela- 
tive numbers of photons, not 
photons plus conversion elec- 
trons, are meant 

+,-— even, odd parity when used in 
connection with level proper- 
ties 


Standard journal abbreviations are used. 


JOURNALS ABSTRACTED FOR NSA VOLUME 9 > 


Numbers following a colon are issue numbers, other numbers (except years) are 
volume numbers. All numbers are inclusive. 


Acta Physica Hung. 4: 2-4(1954); 5: 1(1955). 

Acta Phys. Austriaca 9: 1-4(1954). 

Acta Phys. Polon. 18: 3-4(1954); 14; 1-2(1955). 

Anales real soc. espan. fis. y quim. 50: 9-12 
(1954); 51: 1-8(1955). 

Ann. Phys. 9: Sep.-Dec.(1954); 10: Jan.-Aug. 
(1955). 

Ann. Physik 15: 1-8(1955). 

Arkiv Fysik 8: 2-6(1954); 1-5(1955). 

Australian J. Phys. 7: 3-4(1954); 8: 1-2(1955). 

Bull. Acad. Polon. Sci. Cl II] 1(1953); 2(1954); 
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1. RADIOACTIVITY, LEVELS, ABUNDANCES, MOMENTS 


Unassigned activities from proton bombardment a! 
10 
T (sec) Target £ seeaid 
04 ME 50 
4.5 Mg 80 
~ 002 A127 80 
“Bed si 20 
ec | si 50 
Ok Ti 80 
0.77 mnd5 95 
0055 Fe 50 
0.3 Cu 130 
1.3 Cu 130 
0.15 Zn 100 
0.8 zn 100 
HeTyrany PeAsTove, Phys. Revs 96,773(1954)> 
H? 
1.2 
be < 1077 12.47 
From counting rate in large liquid 
scintillator near reactor 
Cel.eCowan, Ure, FeReines, FeBeHarrison, Phys. 
Reve 96, 1294 (1954). 3 
He 
2 ©1: 
stable 
o [ c137, &)a37] <2x10718b for fission v 
R.Davis,Ur., Phys. Rev. 97, 766; 99, 664 
(1955). 
T 127 1.5 pile n 
pé measured at 144-368 24 176" pc; GM 
Geneva Conf. 8/P/650 (1955), P.E.Spivac, et 
al. (USSR). See Appendix. 
J 1/2 M 
Direct measurement with neutron beam 
C.P.Stanford, TeE-Stephenson, S.Bernsteln, 
PhySe Reve 96, 983 (1954). 
T > 10°17 
From pulse rate in large scintillator of 
C,H, with 100 ft of rock shielding Het 
7 for bound p> 1072 y 2 2 
stable 


F.eReines, Cel.Cowan, Ure, MeGoldhaber, Phys. 
Reve 96, 1157 (1954)- 


L +2.79281 4 
Used Jeffries type decelerating cyclotron 


D.U-Collington, 
K.C.Turberfield, 


A.N.Dellis, UJsH-Sanders, 
Phys. Rev. 99, 1622 (1955). 


g +2.67562 16 xi0* sec~1 gauss~1 

Magnetic field calculated from dimensions of 
and current in iron free coil 

Suggest difference from 2.67523 6* is due to 
ampere conversion factor 


FeKirchner, WeWidhelmy, Z. Naturf. 10a, 657 
(1955); “HeA.Thomas et ale, Phys. Reve. 78, 
787 (1950). 


H? (n,n) 
n,n(@) strongly anisotropic 


E, = 0.100, 0. 146, 
0.200 pe 


W.D-Allen, A.T.«G.eFerguson, J.Roberts, Proc. 


Phys. Soc. 68A, 650 (1955). 
Level H? (d,n) E,= 0.085 ppl 
9-8. Q =3,276 24 


S.Subotic, B.Maglic, Phil. Mag. 46, 805 
(1955). 


E_ =0.5 to 1.85 
~6 Q=5.5 3 scin 

p,y(@)eeb + sin*6; b(small) shows max at E =1 

Jodw=4+2 pb for B= 1 i 


Capture y 


G.M-Griffiths, U.«B.eWarren, Proc. 


68A, 781 (1955). 


Phys. Soc. 


H? (p, p) 
P,p(@) shows small dip at 18° due to 
Coulomb - nuclear interference, large dip 
at ~130° 


E, = 20.6 


0.0.Caldwell, Us«ReRichardson, Phys. Rev. 98, 
28 (1955). 


H? (a, n) 


E,=0.10 ppl 
d,n(6) for 0° <@<150° 


nlm) = 0.48 +0.09 


UeCeFuller, D.eC.eRalph, Phys. Revs. 98, 248A 
(1955). 
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H? (4,D) E, @ 0015 to 0.45 

H7 (dyn) W, He3* detected, pc hee, 
o(H) 7(He3) <1 Ratio decreases with E, 
a,n(@) more asymmetric than d,p(o) 


G.Preston, PoFeDeShaw, SeAeYOung, Proce ROye 
S$oce 226A, 206 (1954). 


H? (4, p) 
H? (d, n) 
o (H?)./o(He?) = 0.99 to 0.83 for above E, 
o(W) =o (He?) at 90° c.m. for all E, 
From recalculation of old results* vate 
angular distribution of Preston above 


E, = 0.014 to 0.466 


KeGeMcNelIll, Phil. Mags 46, 800 (1955); *K.G. 


McNelll, G. Me Keyser, Phys. Rev. 81, 602 
(1951); *WeReArnold et ale, Phys. Reve 93, 


483, (1955). 


H2(d, p) E, = 190 
H?(d,n) H3, “He? detected 
o(H?)/o(He3) =0.86 0.14 at 30° c.m. 


C.SeGodfrey, Phys. Reve 96, 1621 (1954). 


No level W (p,y) E,= 0.1 to 6.2 scin 
No cascade y's (<16%o0f¢s. y if AE, = 2) 
p,y (8) = (sing + acos@)*; a increases with E, 


o(E, = 1,90°) = 3.65 pb/sterad 
uJ.E.Perry, Ure, SedeBame, Ure, Phys. Reve 
99, 1368 (1955). 
He" (ys) $20 to $40 


o curve shows max (“1.8 mb) at 


y ~ 26 
Jo a= 0.016 Mev barns 


Y,p(@) has cos@ term ppl 
E-GeFuller, PhySe Reve 96, 1306 (1954)5 
Phys. Reve 83, 202A (1951). 
Level L1'6) (4,He3) BE, = 14.4 s 
2.1%. gis. Q20.91 9 
1 ‘7? (4, a) s 
32° g.s. Q=14.26 9 
*mb/sterad at 12.3°, 11.2° c.m. resp. 
SeHeLevine, R«S.Bender, JeNeMcGruer, PhySe 
Revs 97, 1249 (1955). 
Levels L1® (tea) E, = 0024 
g-8. 8, pe 
other ? 


KeWeAllen, E.Almqvist, JeT.Deowan, T.P.Pepper, 
Phys. Reve 96, 684% (1954). 


H(t, a) E,71.5 pe 


Jao =0.280 8 t,a (0) 


A.Hemmendinger, HsVeArgo, Phys. Rev. 98, 70 
(1955). 


w (d, 7) E,=0.16 


o<0.5 mb scin 


G.A-Sawyer, L.«C-eBurkhardt, Phys. Rev. 98, 
1305 (1955). 


Levels e'4) (n,n) E, = 14.3 
n,a(@) results aaa 6=20° to 90° agree with 
Dodder, Gammel curve 


cc 


DeFeShaw, Proce PhysSe Soce 68A, 43 (1955). 


T 0.799" 3 Lit?) (< 65-Mev yyp) 


ReMeKI Ine, DedeZaffarano, Phys. Reve 96, 1620 
(1954). 


0.85° 3 Be®(pile n,a) 
Bus) gives -0.5<G,/G, <+ 0.3, “-0,~0 


chem 


BeM.eRustad, S.LeRuby, afe: Rev. 97, 991 
(1955). 


= 14.4 s 
a, He? (@) 


Levels Li'7! (d, He?) E, 
* = 

8 gS. bad 

ae (1.71) bo =4 


*mb/sterad at 17°,16.5° c.m. resp. 


SeHeLevine, ReS.sBender, UJeNeMcGruer, Physe 
Rev. 97, 1249 (1955); 95, 6404 (1954). 


Levels Li'7) (ta) E, 7 0024 
it 9-8. J=ot t,alo) 
et, (7), J=zt 


E-Almqvist, T.P-Pepper, PeLorrainy Cane Je Phys 
32, 621 (1954). 


Levels Li” (t,a) E,= 0.24 pe 
9-8 Q= 9.79 + 0.03 
1.71 1 <0si7 
3.35* 7? 


*From a's observed at backward angles only 


KeWeAllen, E.Almqvist, uJ.T.Dewan, T.P. Pepper, 
Phys. Reve 96, 684 (1954). 


Levels L17 (t,a) E, = 0.9 
1.71 r< 008 
3.4 > esos 


KeWeAllen, EsAlmqvist, C.8.B8igham, Phys. Reve 
99, 631A (1955). 


Levels 1i*?? (t5a) E, <3.8 ppl 
oS0.01 4.25 Q=5.6 One event 


P.CUer, D.eMagnac-Valette, G.sBaumann, Compt. 
rend. 240, 1880 (1955). 


Li? 
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Abundances ; 
116 8.0% Li? L216 = 11.53+ 0.29 
Li? = 92.0% 


From crystal density and x ray data 


D-A-Hutchison, Phys. Reve 96, 1018 (1954). 


Li 7.42% L17/11° = 12.48+0.04 


Li’ 92.58% 


MeJ.eHigatsberger, Acta Phys. Austriaca, 9, 
179 (1955). 


18 different 
sources 


Li® 7.29 to 7.42% 
Li’ 92.71 to 92.58% 


A.wE-Cameron, Je Am. Chem. Soc. 77, 2731 
(1955). 


L1(50-Mev p) 
Be? (50-Mev D) 


T ~o.45 
see also Be® 


HeTyren, P.A.Tove, Phys. Reve 96, 773(1954)+ 


H(He?,He?) E,.3=14.9 ppl 
He3, He? (@) shows minimum near 90°c.m. 


D.R.Sweetman, Phil. Mag. 46, 358 (1955). 


Level L196 (p, d) E,= 18.6 pe,scin 
g-s. Q=-3.02 [~1.8 
2,=1 p, (6) 


g.S. group asymmetric on low energy side. No 
Other level found up to 6.5 


UeGelikely, Phys. Rev-98, 1538A (1955). 


11° (He?,a) Eyes7 0-9 pe 


a groups observed with E, = 7-5, 8.3 


E-Almqvist, K.WeAllen, C.B.Bigham, Phys. Rev. 
99, 631A (1955). 


He* (p, p) E =9.76 ppl 
p,p(@) results agree with Putnam's 


UsH.Williams, S.W.Rasmussen, Phys. Rev. 98, 
56, 1167A (1955). 


He* (DD) E,=9.73 scin 
Graph of p,p\6) disagrees with Putnam's 


B.eCork, WeHartsough, PhySe Reve 96,1267(1954)0 


Lid 
aT 


Lié 
ne. 
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Level H? (He3, p) E437 0+1 to 0.8 

16.8 3 pe, scin 

He?,p(@) isotropic for E, »=0.20,0.29,0.35 

Onay 79-70 for Ey »= 0.640 

Resonance in this and K?(H3,p) reaction can 
be fitted with ~same parameters if J =3/2+ 


is assumed for compound states 


WeE.Kunz, Phys. Reve 97, 456 (1955). 


E, =0.2t0 2.85 
‘ 11 ev 
E, =0.45 4 o, = 0.05 mb 

d,y(@)~ isotropic at E, = 0.58 


Level He3 (4,7) 
6d 16.6 2 


JeMeBlalr, NeMeHIntz, D.M.Van Patter, Phys. 
Revs 96, 1023 (1954). 


u +0.821921 I 
v (Li°) /v(H?) = 0.958638 38 


HeEsWalchil, ORNL=1775 (1954). 


Level = 18.6 pe, scin 


L1°(p,d) E 
= p, a(@) 


Pp 
g. 3. L, hs 


JeG.sLikely, Phys. Reve 98, 1538A (1955). 


Levels Li ‘7? (d, t) E, = 14.4 s 
32.4* Q:S. L=1 d, t (6) 
16.0* (2.19) 2, =1 


n 
*mb/sterad at 11°, 1@€° c.m. resp. 


S.H.Levine, R«S.Bender, Js«N.McGruer, Physe 
Reve 97, 1249 (1955); 95, 640A (1954). 


Levels He*(d,d) E,=0.3 to 4.6 EA 
Pete ge) Sia) 
2.187 0.035 3t 
(3.58) No scattering anomaly 
4.53* 2s 
5.4 * 17 


*From phase shift analysis of broad anomaly 
from E,=3 to 4.62. This analysis suggests 
odd additional levels above 5 Mev. 


A.Galonsky, ReAsDouglas, WeHaeberli, M.Te 
McEtlistrem, H.T.sRichards, Phys. Reve 98, 
586, 590 (1955); 96, 824A; 93, 928A (1954). 


Levels 117 (He? a) Ey 3 = 0-9 
Level [Level i 
2.19 <0O.1 6.63 8 <0.2 
3.56 6* <0.1 7.40 10 0.6 
4.3 2 e837. BP <2 
5.35 7 <0.1 9.3 27? 0.6 
5.6 2? 2.0 


*Recoil Li® fons show this level emits 7's 


KeWeAllen, EsAlmqvist, C.6.B8igham, Phys. Rev. 
99, 631A (1955). 
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+3.256003 t 


bh 
v (Li!) /v(Na23) = 1.469225 3 


HeE.Walchti, ORNL-1775 (1954). 


ti'’) (a,t)L1%e.s. and 2.19 level 
g-3 l =1 See Lié 


Li'7) (d, He3)He®g.s. and 1.71 level 
q.s u =1 See He® 


Level 


SeH.Levine, R.«S.Bender, Js«NeMcGruer, Phys. 
Rev. 97, 1249 (1955). 


Level Li'7! @,ary) scin 
(0.478) 
T<3x10713* from Doppler shift of y 


aylé@) isotropic within 10% 


oS 1.9 


CoWeLI, ReSherry PhySe Reve 96, 389 (1954)« 


Lif?) @,aty) 
0.478 2 
T<1.3x10713* from Doppler shift of y 


Level i = 530 sl 


V.S.Zhpinel, Izvest. Akad. Nauk Ser. Fiz. 
SSSR 18, 65 (1955). 


Level u1'?! (a,a'y) E.=5.3 ' sein 
0.483 
No other y observed 
RaveBreen, MeReHertz, Phys. Reve 98, 599 
(1955). 
Levels 11 ‘5! (d,p) Eo =14.4 us 
12.8* eS. L, =1 d,p (6) 
9.2* (0.478) 7% =1 
SS (4.61) not observed 
32.0* 6.56 Q=0.91 
*mb/sterad at 16°,\175>, < 20°, 1235° c.m. 
resp. = 
LAT) (dd! )0, Bumaa.a s 
Guise 
Tote (0.478) ly =2 d,d' (6) 


8.8* 4.62 4 1,=7? 
*mb/sterad at 32°, 47° c.m. resp. 


S«H.eLevine, R.«S.Bender, JeNs-McGruer, Phys. 
Reve 97, 1249 (1955); 95, 640A (1954). 


Levels L1"7) ¢y,a) E,<3t ppl 
4.71 J=5/2 Yale) 
5.51 J=5/2 (3/2, 1/2 2) 
6.81 J=5/2 (3/2 1/2 ?) 


Possible levels at 74, 803, 9-0 
cE, 4e7) “0.15 mb 


- PsStoll, Helv. Phys. Acta 27, 395 (1954). 


P.ErdSs, PeStoll, MeWAchter, V.eWataghIin, 
Nuovo Cim. 12, 639 (1954). 


Li? 
3 | 
stable 


Levels Be? (d, a) Li’ a +t Ey =1.25 
4.6 ppl 30° 
6.6 Magnetic field 


No 5.5 level found for t separation 


P.Cuer, JeJung, Js phys. radium 16, 385(1955). 


Level L1$ (n) E,, = 0.035 t0 462 
7.46 E,=0.261 0, * 10.3 


J=6/2- Ty =.0006,.", = 00114 


CeHeJohnson, H.BeWillard, J»KeBalry Phyte Reve 
96, 985 (1954). 


E, =1.1,1.5,2.0 
ppl 


n, t (8) 116 (n, t) 


JeB.-Weddell, UeHeRoberts, Physe Reve 95, 117 
(1954). 


Levels Lit?’ fy, t) E,<21 ppl» 
TAS 11.7 
8.6 13.5 7 
st 9.6 st 16.2 
M.eMiwa, Js Phys. Soc. Japan 10, 173 (1955). 
Resonance Li’! %,p) BE, $31 
peaks 15.5 0.83°He® 
20.3 
23 a 


R.Rubin, M.Walter, Helv. Phys. Acta 27, 
163 (1954). 


Resonance 
peaks 


Li‘?! ¢y,n) Ey < 31 
Foro BF. 
21 
29 Due toy,2n ? 


FeHeinrich, ReRubin, Helv. Phys. Acta 28, 
185 (1955). 


T 0.41% 4 Be? (<< 65-Mev YD) 


RoM.Kiine, Ded.Zaffarano, Phys. Reve 96,1620 
(1954). . 


Levels Li 7) (a,p) E, = 14.4 s 
26.3% g-S. bet d, p(@) 
10.2* 0.97415 1 =1 Q=-1.162 


“mb/sterad at 8°, 2° c.m. resp. 


SeHeLevine, ReSeBender, UsNeMcGruer, PhySe 
Reve 97, 1249 (1955); 95, 640A (1954). 


Level Li (t,p) -E<B.8 ppl Be! 
0.7 2 Q=0.10 One event lee 
53-6 


P.Cuer, DeMagnac-Valette, G.sBaumann, Compt. 
rend. 240, 1880 (1955). 


E, =0.4 to 1.7 
L1'7) (n,n! + 0.478) 
3.22 [21.14 
o{E,) fitted assuming either J =1+ or 1i- 


Level 
scin 


UeM.eFreeman, A.M.Lane, BeRose, Phil. Mage 46, 


1? (1955). 


U299(%1) «By Saa Be! 
8 +2x107? delayed n's per fission with % < 
7T=0.15 +0.04* tentatively assigned here 
PeUsBendt, FeR-Scott, Physe Reve 97, 744(1955!. 
us ~9.48 Li (50-MeV p) 
See also Li" Be (50-Mev p) Be® 
y 4 
HeTyrén, Ps AsTOve, Phys. Revs 96, 7731954) ~ 0716s 


Level Be! (n,a) o(E, = th) <1 ic 
Be’(n,p) o(E, = th) = 5.310" 
g.s. Parity odd fromo's 


ReCeHanna, Phil. Mage 46, 381 (1955). 


Levels L1'7? (p,n) E, =2.5 to 2.9 
100+ gus. He? (n,p) detector 
3+ to 8+ = (0.43) at forward angles 


a(0.43 level) /c(g.s.) increases with EB, 


R.Batchelor, Proc. Phys. Soc. 68A, 452 (1955). 
Levels Lie" (a.n) E, = 0.930 
g-s. ppl 0°, 120° 
O.49 5 
2. 28c5 


J.eCatal&, JsAguilar, F.Senent, Anales real 
soc. espan. fis. y quim. 51A, 173 (1955). 


E_ = 183; 60°, 90°, 120° 


BY° (p, a) 
Q=1.07 10 tc 


g.S. 
0.49 10 
4.72 8 
6.27 10 
72210eG 

4.6 3 


Levels 


UeBeReynelds, Phys. Reve 98, 1289 (1955); 95, 
639A (1954). 
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15 
Capture y's 116 (p,y) F, = 0.300 
35t 0.43 2 scin 

ast 5.40 15 

65+ = §.90 15 


+Photons/100 Li® captures 
o for cascade =0.7 pub at Ey = 0.415 


Level (6.35) =* 0.18 to 0.415 


0.43 y yield as f(E,) gives (23 + 1)T=1.0 3 ev 
for cascade transition from this level 


SeBashkin, ReReCarlson, 
98, 230A (1955). 


Physe Reve. 97, 1245; 


Level, Q B?° (n, t) E, = 4.87 
g.s. Q=+0.35 20 


Reaction observed was possibly B?° (n, p)Be?°® 


BF, pc 


D.B.-James, W.Kubelka, S.sAsHeiberg, JU.«B.Warren 


Can. Js Phys. 33, 219 (1955); Phys. Rev. 96, 
856A (1954). 
Level Be? (4, t) E,=0.58 to 1.40 


Gese a, t(0) See Be? 


M.K.eJuric, Phys. Rev. 98, 85 (1955); Bull. 


Ba er est Scie, Boris Kidrich 5, 7 (1955); 

5 “ 

Level B21) (p,a.)2a B= 0.163 
g.S. Q(break-up) =0.090 5 

a,,a (6) T<4x10715* J=0 


PeBeTreacy, Proce Phys. Soce 68A, 20411955). 


Levels Be? (d, t) E,=1.25 ppl 30° 
Guta Magnetic field 
2.8 for t separation 


No other level with energy <2.8 


P.Cuer, UJedung, Js physe radium 16, 385(1955). 


Levels B22) (5,0) "E. = 8.618 1077008 
E, =1.43 ~0° 
E, = 2.09 108° 
B°(d,a) | Ey =2.39 60°, 90°, 
108° 
E, =3.18 60°, 108° 
Qg.S. s 
2.94 


No other level with energy <8 
Several thousand counts for each E, \E~0.1 


ReEsHolland, DeReinglis, ReE«Malm, F.ePeMooring, 
Phys. Revs. 99, 92; 98, 240A (1955). 


Level B' 1) (p,a,)2a E, = 0.163 
(2.9) J=2 25, (8) 
E.H.Geer, E.B.sNelson, Esd.Wolicki, Phys. Rev. 


98, 241A (1955). 
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Level He*(a,a) E,=3 to 6; 3 angles 

2.9 TsO i =2% 
G-C.Phillips, Js«l.Russell, C.W.Reich, Phys. 
Reve 100, 960A (1955). 


ti!!! (4, p)i1® &, Be® 5 2a 

2.9 

Spectrum of delayed a's shows no transition 
to any other Be® level below 13 Mev 


Level 


R.T-Frost, SeSeHanna, Phys. Rev. 99, 8 


(1955). 

Levels c'2?) (n,n‘a) E, = 12 to 20 

g.S. ppl, 2000 stars 

~3 See also c’? 

G.M.Frye, Jre, LeRosen, L.Stewart, Phys. Rev. 
99, 1375 (1955). 

Levels ec! 22h. (p,p‘a) E, = 29 

25% g.s. cc, 200 stars 

50% ~3 See also cl? 


Higher levels ? 
% of events 


JelseNeed, Phys. Reve 99, 1356 
1538A (1955). 


(1955); 98, 


Levels Li *7) (d,n) E,=2 pe,scin 
188. seb 1 d,n(@) 
~3 Le =1 


C.CeTrail, CeHeJohnson, Physe Reve 98, 249A 
(1955). 


Levels Li‘? (a,n) E, = 0.686 
g-S. ppl 90°, 115°, 145° 
~3 
5.4 2 
7.5 


M.Aethsan, Phys. Rev. 98, 689 (1955); Proc. 
Phys. Soc. 68A, 393 (1955). 


Levels Li‘? (4,n) E, = 0.88 
JeSe ppl 120° 
2.18% 
2.9 ~0.8 
4.1 
5.3 
WeMeGibson, Phils. Mage 46, 807 (1955). 
Levels Li'7? (4,n) E,= 0-930 ppl 
11.19 5 12.39 y oh 
11.96 5 14.38 7 120° 


J.Catala, J.Aguilar, F.Senent, Anales real 


SOC. espan. fis. y quim. 5LA, 173 (1955). 


Be? 
Fond 
stable 


Li'’) (p,n)—s« EE. = 1.88 to 2.5 
~18.89 [I '=several 100 kev 
Resonance just at p,n threshold 


Level 


H.W.eNewson, Phys. Reve. 100, 960A (1955). 


Level Li ‘7? (p,n) E, > 1.88 
~18.89 [~0.03 pe 


o/E*!? found to decrease as E, increases 


R.CeHanna, Phil. Mage 46, 381 (1955). 


Li ‘7? (p,y) E,=1 to 3.5 
19.08 [=0.3 scin 0°, 90° 
16 Mev y (and not 19 Mev y) 1s resonant 


Level 


ReM-Williamson, K.eWeJdones, Phys. Rev. 100, 
960A (1955). 


Level LifT? (Dey) 


E,. 21.5 to 6 
P 
19.1 P= 0.4 


scin(E, > 10) 


CoPeSwann, MeA-ROothman, W.C-Porter, 
C.E.Mandeville, Phys. Reve 98, 1183A (1955). 


Li'7) (p,n) 
(19.2) Jest, T#1 
Background due to J*i- and J*2-,T=0 states 
Conclusions from analysis of available data 


Levels 


ReKeAdaley Phys. Reve 96, 709 (1954). 


116 (4, t) 
o(E,~1) =0.19, o(B,~4) = 0.29 


E,=0.4 to 5.5 


ReL.eMacklin, HeE,Banta, Phys. Reve 97, 753 
(1955); 95, 302A (1954). 


Be? (d, t)Be°g.s. ppl 
g-s. d,t(@) E,=0.58 to 1.40 
d,t(@) shows forward pick-up peak at all E, 

Peak 1s largest at E, = 1.28 See Be?°, pi 


4 


Level 


M.Keduricy, Phys. Rev. 98, 85 (1955); Bull. 
Inst. Nuclear Sci., Boris Kidrich 5, 7 (1955'; 


3, 139 (1953). 
Levels B'1! (d,a) E, =1.51 
g.S. s 50°, 90°, 101° 
La7S® 2 
2.43 2 
3.02* 3 
¥o4l 2 Believed to be ghosts 
4.59 ? 


*Low intensity (especially at 90°) and large 
natural width s 


LeL.eLee, Ure, DeReInglis, Phys. Reve 99, 96 
(1955). 


| 
stable 


pe!? 
4 
225x106 
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Levels L17 (He3,p) 
g-38. 

1.8 2 

2.4 2 
3.21 

4.9 1 


p's distinguished from d's by absorption 


Ene? =0.72 scin 


CoDeWoak, WeM.GOod, W.eEsKunz, Phy8. Reve 96, 
13633 95, 64OA (1954)- 


Levels Be? (p, p') E=3 to 6.5; a 
g. 3. 
2.43 5 
Graph of dofiw(90°) given 
GeWeGreenlees, Proce Phys. Soc. 68A, 97(1955) 
Levels Li? (He?, p) Ey? = 0-9 
Level [T° Level IF 
[SSL 2 <0.4° 3.06) 3 <0.5 
une b SOse, Ete 8 1.2 
9.27 1.2 
B?° (t, a) E, =0.9 
2.39 
3.06 


E.Almqvist, KeWeAblen, C.BeBigham, Phys. Reve 
99, 631A (1955). 


Be? (ny 277) scin 


No Y's observed 


E, = 32 


VeEeScherrer, BeA-Allison, W.R.~Faust, Phys. 
Reve 96, 386 (1954). 


Level? Li! (4, t) E,=1.3 to 6.6 
~ 18.6? 


O(E, ~ 2.4) = 0.095, o(E,~4) = 0.165 


ReLeMacklin, HeE-Banta, Phys. Reve 97, 753 
(1955). 


Level Be? (d,p) E, =0.62 to 1.40 
gS. d, ple) ppl 
Forward peak intensity (t, =17?) is greatest 


for E, = 1.19,1.40 - See Be?, Bi} 


Kedurlé, Physe Reve 98, 85 (1955); Bull. 
let. wuclear Scle, Boris Kidrich 5, 7 (1955); 
3, 139 (1953). ; 


Levels Be? (dy D) E, = 11.9 
G-8- L,, =1 d, ple) 
(8.87) bed 


FeSeEby, Phys. Reve 96, 1355 (1954). 


Be!0 
4 6 
2.9x10°Y 


7 
Levels Be? (dy) Ej = 504 tO 704 
g- 3. Q= 4.586 9 sm 90° 
3.37 1 st 6.26 1 
6.96 1 7.37 T'~ o.0es 
w 6.181 7.54 I'~0.010 


Soe Athnae eor eee res wens Phys. Reve 96, 1353 


(19545 


Capture y's 


73+ 6.80 


+Photons/100 Be captures 


Geneva Conf. 8/P/651 (1955), 


Be? (th n,y) 
54+ 3.40 double 


y8- Reve 94%, THBA (1954). 


s7 Cp 


L.V.Groshev 


et al. (USSR). See Appendix. 

Y Be? (d,py) -£, $2.5 sh pr 
2.4 6.03 5 No Doppler correction 

*Average o in mb for E; =0 to 2.5 


No y with 6.5< EB, < 8.0 for E, = 3.85 (< 5% 6.07) 


ReDeBent, TeWeBonner, JeH.McCrary, WeA. 


Ranken, R.«F.Sippel, 
(1955). 
Levels Be? (n) 
Be? (n,n) 
fao* oc, Level 
7.5 7.8 (7.37) 
5.5 (7.54) 


*From n,n(@) 


(0.62) 3 
(0.81) 2 


Phys. Rev. 99, 710 


1(27) 0.0. 
0.0 


HeBeWillard, JeKeBalr, J«DeKington, Phys. Reve 


98, 669 (1955). 


Levels 
10.17 7 
10.65 ? 


AeR.Sattar, ieleMorgan, 
Revs 100, 960A (1955). 


Levels 
“17.4 


Be? (n,a) 


L1'7) (tya) 


E, =3.3 to 6.1 
0.83 *He® 


eHudspeth, Phys. 


E, = 0.24 


J=2t,2- levels t,al(e) 


E-Almqvist, T.P.ePepper, P.eLorrain, Cane Je 


Phys. 32, 621 (1954). 


yi B(n,? Y) 
w 0.70 
2.20 6 


E, =4.5 scin 


Not found for E, = 1.3 


GeL.Griffith, Phys. Reve 98, 579 (1955). 


iA B(ny 2?) 
st 0.43 
0.76 
1.02 
1.17 


E,=3-2 scin 
1.41 
1.61 


2.0 


VeE-Scherrer, BeAsAllison, WoR»Faust, Phys. 


Revs 96, 386 (1954)« 
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glo 
ee 
stable 


y Be? (4,ny) 
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Levels c'12) (p,a) E. = 18; 60°, 90°, 120° glo 
QeS. q=-9, 58 10 fe 2S: 
2.39 8 stable 


No other level with energy <7.9 observed 


UeBeReynolds, PhySe Reve 98, 1289 (1955); 95, 
639A (1954). 


B?° (He?, a) 
2.58 13 


Level Ey @= 0-9 


EsAlmqvist, KeWeAllen, C.oBeBlgham, Phys. Reve 
99, 631A (1955). 


Levels c'12! (p,a) E, = 29 
6 events g. 8. cc, 200 stars 7 
12 events 3.2 10 See also Cc}? ie } 
Usl.sNeed, Phys. Reve 99, 1356 (1955). stable 
Levels Be? (d, n) E,=0-695 ppl 
g.S. 
(0.72) 
(1.74) a,n(e) 
(2.15) ’ 
(3.58) 1, =1 


a,n(@) shows stripping for 3.58 level only 


UeGenin, Compt. rend. 240, 2514 (1955). 


Levels Be? (d,n) E,=0.860 ppl 
gS. Q=4.54 6 
0.75 8 

1.79 7 

2.23 7 

3.77 7 b= 14 


a,n(@) shows stripping for 3.77 level only 


a, n(@) 


LeLeGreen, JePeScanion, JeCeWilimott, Proc. 
Phys. Soce 68A, 386 (1955). 


1s 245 5 SL. pr 

0.2* 4.54 9 No Doppler corrections 
0.4* 5.13 9 

*Average o in mb for E, =0 to 2.5 


Noy with 6.5<E, <8. .0 for E,= 3-85 (See Be’°) 


R.D.Bent, TeWeBonner, Js«H-McCrary, WeA- 


Ranken, R.F-Sippel, Phys. Rev. 99, 710 

(1955). 

Level Be? (p,y) E, =0.15 to 0.52 
6.86 E=0.307* scin(E, > 2.5) 

No resonance found for E, =0.49 


Yield for E, >5.6 shows non-resonant rise 
*From Breit-Wigner fit with corrections for 
target thickness, barrier penetration 


O.LonsjG, 0.0s, ReTangen, Physe Reve 98, 727 
(1955). 


Capture y's Be? (p»y) E. =0.255 to 0.495 
6.89 level (E, =0.33) J=i1 
~5t 0.41 2 scin 
100+ Os72e2 
27+ 1.03 3 
5+ 1.43 3 
45+ 4.70 15 scin pr 
100++ Seka? 
40t+ 6.0 1 
15++ 6.70 15 


(1.03 y)(0.72y)(@) consistent with 
g=0', > or Sy: 
(5.1-Mev y's) /proton = 1.2x107?° for E, = 0.315 


R.R-Carlson, E.BeNelson, Physe Reve 98, 1310 
(1955); 95, 641A (1954). 


Level c- 


o<0.01 


(t, a) 
Q=3.85 


E, <3.8 ppl 


g.S. Two events 


P.Ciier, DeMagnac-Valette, G.Baumann, Compt. 
rend. 240, 1880 (1955). 


pill) (n, n'y) 
2.20 6 


Level E,=4-5; y scin 


GeleGrifflth, Phys.e Reve 98, 579 (1955). 


Levels B?° (4,p) Ey = 0018, 0020» 
1, 041,0.58 
64+ g.3 i. ppl; scin 
1st (2.1%) 3 a, pla) 
7eit (4.46) 0 
1-3 (5.03) 2 


+/do in m at E, = 0.58 o's given at other E, 
d,p(e) analyzed for stripping and compound 
nucleus formation 


CoHeParis, FeP.GeValckx, PoM-Endt, Physica 
20, 573 (1954)- 


Levels B’° (4, p) E, = 3-90 
g-3. 1 =1 ad, ple) 
(2.14) ~isotropic* 
(4.46) l, =i 
(5.03) ~isotropic* 
(6.76) L, =1 
SeAsCox, ReMeWiliTamson, Phys. Reve 99, 631A 
(1955); *verbal report. 
Y ~ -B?°(4,p) E, $2.0; sl pr 
5.0* H.U9 5 Doppler corrected 
6.3* 4.73 3 6.0* 7.30 3 
3.0* 5.03 3 1.8* 8.57 4 
5.4* 6.75 3** 8.1* 8.93 4 


* Average y-production 7 = _ for E,=0 to2 
**May be in both C!! ana Bt? 


R-D-Bent, T-W.Bonner, JeH-NcCrary, WeA. 
Ranken, R.«F-Sippel, Phys. Rev. 99, 710 
(1955). 


gil 
5 6 
stable 
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Levels Li") @,a't+0.478 Y) E, $2.8 
O1it 9.86 T=0.125 JS5/2 if - 
J<3ye2 if + 


0.08 10.23 I'~0.155 JS7/2 
NO 10.32 level (<0.006t+) 
Correction made for barrier penetration 
J from comparison of reduced width with limit 
+Peak cross section in barns 


CeWeLI, R-Sherr, PhySs Reve 96, 389 (1954)- 


B'°(n,n) —_E, = 0.55, 1.00, 1.50 
Phase shifts found from n,n(@) 


H.BeWillard, J«K.Bair, J.«0.Kington, Phys. Rev. 
98, 669 (1955). 


Be? (d, y) E,=1-5 


o<2x1075 Prt4t(y,n) detection 


HeRsAllan, N.Sarma, Proc. Phys. Soc. 68A, 
535 (1955). 


Levels Be? (d, t) E, = 0.58 to 1.40 
Be? (d,p) «EE, =0.62 to 1.40 
Level | Reaction 
16.79? 1.19 (d, p) 
16.87 2? 1.28** (4, t) 
16.97 2? 1.40 (4, p) 


*E, values for maxima in forward peak 
intensities which may mean resonance. 
See also Berthelot et al., Stratton et al, 
017 


**(t yleld)/(p yield) has maximum 
M.aKeJuric, Physs Reve 98, 85 (1955); Bull. 


Inst. Nuclear Scl.e, Boris Kidrich 5, 7 (1955); 
3, 139 (1953). 


Y B"2) (q,py)  Ey21.05 scin 
at 0. 940 
it 1.64 


L.C.eThompson, Phys. Reve 96, 369 (1954). 


Levels p}° (t,p) E, = 0.9; ppl, scin 
0.94 10 3.37 10 
1.65 10 3.75 10 
2.61 10 4.46 10 


C.8.Bigham, K.W.Allen, E.Almqvist, Phys. Rev. 
99, 631A (1955). 


Levels B*? (n,n) E, = 0.2 to 1.50 
Jao* Level E, J l 
7.5 (3.76) (0.43) 2 1 
4.7 (4.53) (1.28) 3 2 
*From n,n(é) 


H.BeWillard, UJeKeBair, JeDeKington, Phys. 
Rev. 98, 669 (1955). 
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Levels B?° (dyn) Ey=0.58 ppl. 
U d,n(@) 
=e 
2.0f g.S. 1 
O.8t (1.85) 37 
22f (4.23) 0 
Ont 4.77) 
tfdo in mb 
d,n(@) analyzed for stripping and compound 
nucleus formation 
CeHeParls, P.MsEndt, Physlea 20, 585(1954)« 
Levels B21(p,n) E =7.03 ppl 
st g.S. Q= -2.80 6 4 angles 


2.04 8 


F.eAjzenberg, A-Rubin, GeDeJohnson, M.Mazari, 
Phys. Rev. 100, 960A (1955). 


¥ B?° (4, n) E,<2.0 sl pr 
8.0* 6.50 3 Doppler corrected 
5.4% Gato 30. 

*Average yeproduction o in mb for ie 0 to 2 

**May be in both C1 ana B} 


R-DeBent, T-W-Bonner, JsH.MeCrary, WeA- 
Ranken, R.FeSippel, Phys. Rev. 99, 710 
(1955). 


Level B?° (p,y) E, = 0078 to 1.72 
9.77 4 IT =0.57 scin(E,~ 9.7) 
No resonances at E, = 0.78, 0.95, 1.33 


TeMeHahny, Ufo BeDeKorn, GeKeFarney, Physe 
Reve 98, 1183A (1955). 


B1° (p, a) 
No resonances for E, = 0.08 to0.205, 115° 
o(E_ =0.200) =0.66+0.09 mb assuming a's are 
isotropic Magnetic analyzer 


GeG.Bach, DeJUellvesey, Phi}. Mage 46, 824 
(1955). 


piio) (py) 20mlt 
B'19) (pg) 53° Be! 
No resonances for gE, = 0.40 to 0.75 


UeW.G-eWignall, Australian Je Phys. 8, 310 
(1955). 


Levels Bt (a,n) E,=0.60  scin 


g.s. Ee 1 d,n(@) 


(4.43)  n(@) ~sym. about 90° 


A.Ward, Ped.«Grant, Proc. Physs Soc. 68A, 
637 (1955). 
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c!2 
6 6 
stable 


NUCLEAR SCIENCE ABSTRACTS 


Levels B{2) (4,n) E, 7106 to 467 
g.8. pe scin 
(4.43) 


d,n(@) varies markedly with E, 


UeReRisser, UJePrice, C.oM.Class, Phys. Rev. 98, 
1183A (1955). 


Level e742" (nny) E = 14 
4.4 y scin 


No 3.1y (< 10% of 4.4yY) No 2.6,6.0,7.8Y 


L.E.Beghian, O-«Hicks, BsMilman, Phil. Mag. 
46, 924 (1955). 


Level c@2) (nny) 
o=0.24 uu 


No other y with 1.6<E,<5.5 


oe Ee 
scin pr 


MeE.Battat, E.R.Graves, Phys. Rev. 97, 1266 
(1955). 


Be? (a,n+) 
4.45 
No other y observed 


Level E, =5-3 


y scin 


Rev.Breen, M.sReHertz, Phys. Rev. 98, 599 
(1955). 


Levels gue (P»D") ED = 9.9 
Q-S. Dsple)* 
(4.43) D»p'(@) ** 


*Diffraction effects observed 
** Analyzed for direct collision and compound 
nucleus formation 


GeE.Fischer, PhySe Reve 96, 704% (1954). 


Levels c'12) (p, pr) E,79.5 = ppl 
g-8. o(6) has a max. at 100° 
4.43) oOo symmetric about 90° 


W.E.Burcham, WeMeGIbson, AeHossain, J-Rotbliat, 
Phys» Reve 92, 1266 (1953). 


Levels c'22) (p, pr) E,=14 to 19 
g- 3. 
(4.43) o asymmetric about 90° 
(7.65) 
(9.61) 


pep'(@) does not fit direct interaction 
picture 


RePeelle, Phys» Reve 98, 1L184A (1955). 


c!2) (a,dr) 
g-$8. 
(4.43) 
(9.61) 
Group to level at 7.68 not observed 
Graphs of o(@) given but not analyzed 


Levels Ey = 19 ppl 


R«GeFreemantie, W.N.GIbson, J-Rotblat, Phil. 
Mage 45, 1200 (1954). 


cl2 
‘6026 
stable 


Levels B12 (4,n) E,= 085 ppl 
ss . d,n(@) 
9-38. 1,2? : 
4.4 1 
7.7 -{sotropic within 25% 
9.6 2 
12.7 


A-Graue, Phil. Mage 45, 1205 (1954). 


Levels p (a,n) E,=0.8 ppl 
11+ 9S. Q=13.81 d,n(@)* 
2e+ 4 HO d,n (6) 
7+ 7-63. |} =0.3 
Set 9.71 a,n(@)* 


+Relative intensities at 95° 
*Similar, probably show stripping 


M.Aethsan, Proc. Phys: Soce 68A, 393 (1955)- 


Levels c'?)(e,e’) EB, = 80, 150, 187 
0.20* g.s. 0.02* (7.68) 
0.16* (4.43) 0.05* (9.61) 


e,e(@) shows charge distribution intermediate 
between uniform and Gaussian 
*o(E, = 187,90°) inwb. Other o values given 


U.sH.Fregeau, ReHofstadter, Phys. Rev. 99, 
1503; 98, 1184A (1955). 


Levels B® (He?, p) E,e70-9 ppl 
4.43 6 13.31 6 scin 
7.77 6 13.97 6 
9.61 6 15.10 6 
10.75 6 16.04 6 
11.83 6 16.57 6 
12.76 6 


C.B.Bigham, KeWeAllen, Es«Almqvist, Phys. Reve 
99, 631A (1955)6 ~ 


Level nl) (a,ayy) 
(7.65) 


(3.2Y)(4.4Y)(6) consistent with J=0, 2, 0 


E,=0.63 scin 


U.Seed, Phil. Mags 46, 100 (1955). 


Levels c'l2) (n,n')3a_—s«E, = 12 to 20 
6 events (7.7) ppl, 2000 stars 
9.7 5 


ives 1s 
oa (broad max at Es 15.5) = 0.327 
Evidence for Be® g.s.,2.9 level production 


G.M.Frye, Ure, LeRosen, L.~Stewart, Phys. Rev. 
99, 1375 (1955). 


Levels c'2) (p,p')3a E =29 
9.6 ay ce, 
16 ' 25 200 stars 
See also Be® 


Usl.Need, Phys. Rev. 99, 1356 (1955); 98, 
1538A (1955). 


cl2 
6 6 
stable 
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c'12) (y,3a) Li (0.6-Mev p,7) 


o (12.3-Mev y) = 0.12 +0.06 mb ppl 
o (14.8-Mev Y) = 0.033+0.007 mb ppl 
o (17.6-Mev y) = 0.1704 0.024 mb pe 


Assumed relative y intensities of 62 (17.6) 
36(14.8y), 2(12.3y) 


JeHeCarver, HeJeHay, EoWeTitterton, Phil. 
Mage 46, 841 (1955). 


Y C2?) (p»pry)* E, = 30 to 340 
B+ (a,ny) E,* 18 to 60 
1§.2 2 From T#1 level? s pr 
*0 (15e2-Mev VY) at 90° given 
Y not produced by B1°(d), Be(p)» B(D)» O(D) 
for above E, and E, hor by Be (170-Mev a) 


DeCohen, BedeMoyer, HeShaw, CeWaddell, Phys. 
Reve 96, T14 (1954)~ 


af BY) (any) £E,*10.8 scin 
100¢ «415.1 
MY (0,07). <Ey = 10.8 
Soil 
Be? @,ny) EB, = 2167 
et 15 


Results consistent with assignment of 
T=4, J=1+ to 15.2 level in c!? 


V.K.Rasmussen, JeR»Rees, N.eBeSampsony, N«S-Wall 
Phys» Reve 96, 812 (1954). 


B‘11) (p,a)Be® 2.9 level 
16.10 J=2 a,a(é) E, = 0.163 
Data at E =0.29 not explained by pure 

1-, &, or 3+ cl2 state 


Level 


E.H.Geer, E.«BeNelson, EeJeWollcki, Physe Reve 
98, 241A (1955). 


Levels B'11) (py) ss E, = 066 tO 240 
(16.10) (18.39) 
(17.22) (19.25) 

Ds (12-Mevy)(6); Dy (16-Mevy)(@) as f(E,) 


show that more than two of above levels are 
involved in interference scin 


HeHeGlvin, GeKeFarney, TeMeHahn, B.D-Kern, 
PhySe Reve 96, 13373 95, 302A, 641A (1954)~ 


Levels B‘121) (p, -y) E, =0.5 to 3.0 
16.56 ~16 y not resonant 
p(~12y(@) gives J =2,3* 
p(~16y(6) gives J =17-,2* 
p(~12y)(@) large cos term 
p(~1éy)(6) gives J =2* 
Both 7's weakly resonant 


17.2 


18.4 


H.E-Gove, E-B.Paul, Phys. Revs 97, 104(1955). 


cl2 
6 6 
stable 


c!3 
Sra 7 
stable 


21 
Levels pitt (p, a) E, =1.9 to 2.7 
17.76 s 90° 

18.34 


ReE-Holland, D.«ReInglis, R«EsMalm, F.P.Mooring, 
Physe Reve 99, 92 (1955). 


Resonance ettahy yp.) 
peak 21.5 
No p group to Bl] 2.14 level 


< 
BE, $23 
(< 25% of p,) 


AeKeMann, WeE.Stephens, DeHeWIIkIinson, Phys. 
Reve 97, 1184; 98, 241A (1955). 


Level B2° (d,p) 
25.36 
Irregularities in relative intensities of 


four longest p groups observed at Eg ™ O21 


Ey * 0015 t0 047 
scin 


CoHeParls, FeP.sO.Valekx, PeMsEndt, Physica 
20, 573 (1954)-6 


Resonance c!22) (y, 3a) E $330 
peaks ~25 42 stars observed 
~30 in ppl 
No other resonances below 100 Mev 
S.D.Softky, Phys. Rev. 98, 173 (1955). 
Resonance c'12) y, ga) < 100 
peak 27 Tray 0925 mb ppl 


A.MeGurevitsch, Paper 2205, EeTseHeZurich 
(1953); Phys. Abstr. 58, #3103 (1954). 


0'224 (p,p'a.)2a E = 340; ppl 
Stars found such that D,a; relations are 
those expected in primary collisions 


P.Ciier, A.Samman, J«Combe, Compt. rend. 
240, 75, 1527 (1955). 


J 1/2 I 
Le +0.702198 

v (C13)/v (H1) = 0.2514431 5 

Both nuclei in same molecule 


Ve-Roydeny, PhySs ReVs 96, 543 (1954)+ 


Level c'12) (a, p) E, = 0.52 to 0.84 


9-38. ppl 


Values of 4,...a, in 2a,P, (9) for d,p(6) 
SeTakemoto, TeDazal, R.-Chiba, S.!to, 
$.Suganomata, ZeWatanabe, Js Phys. Soc. Japan 
9, 447 (1954). 
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c\t2) (d,p) E,=1.86 to 3.45 
g.s. ic,several angles 
Forward peak intensity varies markedly as 

E, goes through resonances (see N7*) 


Level 


K.Wevones, MeTeMcEIIIstrem, ReAs-Dougtas, D.«Fe 
Herring, EsSilversteln, Phys. Rev. 98, 241A 
(1955). 


Levels e'22) (4,p) E, =19 ppl 
L, a, ple) 
Ges. 14? 
(3.08) 0 
(3.89) 2 


ReG.eFreemantie, W.M.Gibson, JeRotbiat, Phid. 
Mage 45, 1200 (1954)- 


Leve 1s c'22) (4,p) E, = 700 
g-3S. Q=2.717 10 
3.090 

acct A Q= 0.1704 0.003 
3.855 


NO 0.70, 406 level found (<0.5% of gS.) 


siT 90° 


AeSperduto, Wew-eBuechner, C.KeBockelman, 
C.PeBrowne, Phys. Reve 96, 1316 (1954). 


Level c2) (d,p) 
y (3.09) E14 


Ey = 1.2 


ete-(9) scin 


S$ -Gorodetzky, ReArmbruster, PeChevailler, 
AsGallmann, Compt. rend. 239, 1623 (1954). 


(3.09) 
Large o at 180° 


Level Ey 2.74 


d,p(@) studied. 


MeT.eMcElIistrem, ReChiba, ReAsDouglas, DoF. 
Herring, EsA.SIlverstein, Phys. Revs 99, 
632A (1955). 


pla py) 
3.68 


Level E =5.3 
a 


y scin 


Rede Breen, MeRe Hertz, Phys. Rev. 98, 599 
(1955). 


y c@2) (4p)  £,°4.0 ‘sl pr 
PET bbe 3.76 2 No Doppler corrections 
457 3.86 2 

No y's with 3.9<E. <5.8 (<10% of 3.86) 

*Average o in mb for E, =0 to 4.0 


R.DeBent, TeWeBonnery ReFeSippel, Phys. Reve 
98, 1237 (1955). 


gels 
Cuaed 


stable 


Levels B!1 (He?, p) Eye? =0-9 ppl 
3.08 6 8.96 6 scin 
Sali. 6 10.00 6 
6.89 6 10.99 6 
7.63 6 11.76 6 


C.B.Bigham, KeWeAllen, EsAlmqvist, Phys. Reve 
99, 631A (1955). : 


c'1?) (n,n) E, = 0.55, 1.00, 1.50 
Phase shifts found from n,n(é) 


H.B.Willard, UeKseBair, JeDeKIington, Phys. Reve 
98, 669 (1955). 


Levels oO?) aan) £,=1.9 to 3.8 
Lewet/8 5c (oe aah eg 
6.87 2.08 >2 
7.67 2.95 3/2 2 
8.32 3.65 3/2 2 

Phase shift analysis of n,n(é@) Cc recoil 


Old results corrected and extended 


R.eBudde, P.eHuber, Helv. Phys. Acta 28, 49 
(1955)3 27, 512A (1954). 


Levels c'2) (n,n) E =2.4 tO 37 
ie Level ALE r 
295 7.87 3/2 0.06 
S65 408.82 Ss: 1620 

Phase shift analysis of n,nl@) sein 


ReWeMelor, PeScherrer, GeTrumpy, Helv. Phys. 


Acta 27, 577 (1954). 


G-* (,p) E,=14.6 8 
7.53 2 9.50 2 
7.64 2 T’>0.1 9.90 2 


Levels 


UeNeMcGruer, EsKeWarburton, R«SeBender, Phys. 
Reve 99, 632A (1955); verbal report. 


Levels ¢'22) (n) E,=4.4 to 5.5,” 
9.57 7.5 to 8.7 
9.95 : 
2307. 
12-13 broad peak 


R.L.Becker, R.B.Perkins, H.H.Barschall, 
Phys. Reve. 99, 1646A (1955). 


Be? (a, ) E,=1.6 


o<2%1075 scin 


HeReAllan, NeSarma, Proce Phys. Soc. 68A, 
535 (1955). 


™~ 5600 


NEW NUCLEAR DATA 


Bo 0.155 1 F-K linear above 0.03 cls 
Source thickness ~15 ug/cm? sl 6 9 
2.4% 
HaH.Forster, A.Oswald, Phys. Revs 96,1030 
(1954). 
B- 0.1585 5 F-K linear (E, >0.007) 
Source thickness ~6 yg/ cm? 
AeVePohm, ReCeWaddell, UJsP.Powers, EseN.Jensen, 
Physe Reve 97, 432 (1955). 
13 
eG 
10.1" 
Comparison with s?? shows § spectrum has 
allowed shape down to 3 kev pe 
A.MOlJk, S.C.Curran, Phys. Reve 96, 395(1954)« 
Levels c[3) (4,p) Ey #5.0to%0 
g-8. Q=5.942 11 s7 90° 
6.091 
6.723 | A Qe 0.1714 0.008 
6.894 
A-Sperduto, W.W.Buechner, CeKeBockelman, 
C.P.Browne, Physe Reve 96, 1316 (1954). 
yh 
(12) Aue 
Level ct+2" (tsp) E,<3.8 ppl stable 
6.1 Q=-1.5 One event 


Expected reaction to ec gS. not observed 


P.Cuer, DeMagnac-Valette, G»Baumann, Compt. 


rend. 240, 1880 (1955). 


si c13 (a,p y) 
4.1,52* 
25, 26* 6.72 3 

No 6.9 y (<10% of 6.72) 


E, = 2.4 Sl pr 


6.14 3 No Doppler corrections 


*Average o in mb for E; =i to 2 3.4 to 4 


ReDeBent, TeWeBonner, ReFaStppel, Physe Reve 


98, 1237 (1955); 95, 649A (1954). 

y c3(apy 
0.811 2 Ey =2.6* sl pe 
6.120 25 Ey =1.42 sl Cp 
6.73 4 E, = 1.9 sl Cp 


No Doppler corrections 


*Threshold at 1.9 


ReJeMackIn, Ure, WeBeMims, WeReMIIIS, Ure, 


Phys. Revs 98, 43 


c}3 (4, p) 
6.59 2 

7 cue 
8.32 2 
9.80 2 
10.43 2 


Levels* 


(1955); 93, 950A (1954). 


Ey = 14.5 Ss 
10.50 2 
12.60 2 
12.85 2T>0.1 
12.96 2 


*In addition to four previously known 


UeN.McGruer, E.»KeWarburton, R«SeBender, Phys. 


Reve 99, 632A (1955). 
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Cl¥ (d,p)2.4°C Ey =0.6 to 3.0 


Level 
g.8. Q=0.15 15 scin 
Q=0.12 5* 


Excitation curve gives J(g.Se) =5/2, not 1/2 


UeAeRickard, EsLeHudspeth, W-W.-Clendenin, 
Phys. Reve 96, 1272 (1954); Phys. Reve 94, 
806A (1954); *KeReSpearman, quoted In first 


references 

Be 1.185 25 c'1?) (0.75-Mev d,n);a 
No y a 
T.eGrabowski, L.Natanson, Bull. Acad. Polon. 
Scfay fled, 24 319 (L854. 

Capture y c!22) (py) E = 1.37, 1.58 


DP» y(6) = (0.02 +0.02) +sin?6 for y to 2.37 level 


S-A.Helberg, D0.B8.James, T.K.Alexander, Can. 
Je Phys. 33, 34 (1955). 


Hyperfine splitting of *S g.s. of atomic N 
observed but no evidence of q Mic 


MoAsHeald, RaBeringer, Phys. Rete 96, 645 
(1954) - 


qa +0.0071 

Calculated from q coupling of HCN* using 
self-consistent field wave function 

A.Bassomplerre, 


Compt. rendse 240, 285 (1955); 


*simmons, et ale, Physe Reve 77,*77 (19561). 
Levels ‘33? (4,n) E,=0.92 ppl 
g.s. Q=5.325 40 
2aS0P5 
3.95 3 single 
4.95 2 double ? 
Pronounced forward peaks observed 
U.R-Bird, Australian J. Phys. 8, 314 (1955). 
’ 
Levels c13 (a, n) E,=0.86 ppl 
gS. 
2.34 7 
4.02 7 a,n(a) 
5.02 7 L, =0 
5.20 7 


d,n(@) shows stripping for 5.02 level only 


Lel.Green, J«P.eScanlon, J.«C.Willmott, 
Phys. Soc. 68A, 386 (1955). 


Proc. 
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Levels n'*") (ppp), B= 9.5 ppl 
100¢ 9-3. o(@) has a maxat~100° 

Sit (2.31) 
7 (8.95) o symmetric about 90° 

(4.91) 

(5.10) 


+Relative numbers of p's at 90° 


ReGeFreemantie, DedeProwse, JeRotbiat, Phys. 
Reve 96, 1268 (1954). 


Level n‘24) (p, pty) E, = 3.92 
y (2.31) 7T~2x107238 scin 
Doppler effect AE/E~0.01 


JeThirion, R.«Barloutaud, Compt. rend. 240, 
2136 (1955). 


Level B42) (any) 


2.36 


E,=5.3 
y scin 


ReJ»Breen, MeRaHertz, Phys. Reve 98, 599 
(1955). 


4 ¢i3 (d,n ¥) 
0.729 3 E, =2.6 sl pe 
0.14+ EH ee) 
0.37+ 4.93 4 Ey =1.42 sl Cp 
0.34+ eye Paws? 
0.45+ SE eS 
6.45 5 Ey = 169. <1. Cp 


+Relative yield at E, =1.42 
No Doppler corrections 


RadeMackin, Ute, WeBeMIims, WeReMII IS, Urey 
Phys. Reve 98, 43 (1955); 93, 950A (1954). 


¥ c13 (any) sl pr 
\19* 3.42 3 
5.3" 3.71 5 Nt* or c13? 
3.3% 3.94 6 NLY or C13? 
3.5" 4.48 4 N**,c",or B*?7/E, =2.0 
SPY fas 4.96 3 
44% 5.12 4 
9.1% 5.743 
3.3%,9.7%* 6.53 4 
8.2%* 7.09 3 E, =4.0 
B.1%* 7.34 4 


*Average o in mb for E,=1-0 to 2.0 
*“*average o in mb for E, =3.4 to 4.0 
No Doppler corrections 


ReDeBent, TeWeBonner, ReFeSlppel, Physe Reve 
98, 1237 (1955); 95, 649A (1954). 


Levels n'l4) @,at) B= 22 
7.01 6 12.5°, "79°, 90° 
7.94 7 


8.45 7 composite? 
10.05 7 composite? 
Levels at 7.4, 707, 8606, 949 not observed 


DeWeMIl ber, UeCeGupta, V¥.-KeRasmussen, 
MeB.sSampson, Phys. Reve 98, 1184A (1955). 


Und 
: T 
stable 


c13 (Dy) 
8.06 level E, = 0.554 
¥. 17+ 1.66 1t 5.7 ? scin pr 
ist 2.35 100f 8.05 
13+ 4.05 


(4005 Y) (1468 Y) (2035 Y) 
4.01 crossover 5+5% of 2.35 y 


BeHIrd, C.whitehead, J.Butler, C.H-Collie, 
Phy8s Reve 96, 702 (1954). 


Level c13 (pyy) E,= 3.11; scin 
Y 10.43 [=0.08 J=2- pyle) 
(Channel spin 0) / (channel spin 1) = 1.5 


HeBoWIilard, JeD-Kington, JeKeBalr, PhySe Reve 
98, 1184A (1955). 


Resonance nit) (yn) 
peaks 10.8 ? 10"N3 and 
11.5 [0.3 n's detected 


yf [~1 


B.G.Chidley, L.Katz, Phys. Rev. 99, 1646A 
(1955). 


Levels c'2)(d,p) E,=1.86 to 3.45 


12.02 ic, several angles 
12.27 

12.4] 12270 

12.55 ? 12.84 

12.61 12.92 


KeW.vones, MeTe«McEIlistrem, ReA-Doaglas, D.F. 
Herring, EsSilverstein, Phys. Reve 98, 241A 
(1955). 


Levels c}2 (4, p) 


“12.43 
12.60 
12.86 
13.02 
13.63 
14.34 
d,p(@) shows compound nucleus formation and 
stripping 


E, =2.0 to 5.0 


T.W.Bonner, A.sA.sKraus, Ure, JeTeEisinger, JeBe 
Marion, Phys. Reve. 99, 631A (1955). 


Levels c't2l (asd) 


12581* 
12.61* 
12.80* 
12.82* 
12.93* 
eats 
*Also observed in (d,p) 


E, =2.5 to 3.4 


M.T.sMcEllistrem, R.«Chiba, R»A.Douglas, Def. 
Herring, E.AsSilverstein, Phys. Reve. 99, 
632A (1955). 


PI “ wd . 
rs i ‘ 
_ . ‘ \ 
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Levels BY°(a,p,) E=1.4 to 2.45 te 
B°(a,n) Mn act. and n sein 

n/p a, (n or _p) (6) 

12.69 2.3 2 1+0.9 cos*(8) 

13.15 ~1 1-0.5 cos? (@) 


E.S.Shire, R.D-Edge, Phil. Mag. 46, 640 
(1955). 


; c'22) (4,y) 4g F165 
o< 107 Pri#l(y,n) detection 
H.R. Allan, N.Sarma, Proc. Phys. Soc. 68A, 535 
(1955). 

c'22) (a,n)n*3¢,s. E, £20 


For E, >6, o fails more slowly than expected 
for compound nucleus formation. 
o(E, =8)=0.1 


cfi2) (d, t) 
a(E) suggests pick up 


D-H.Wilkinson, Phys. Reve 99, 632 A (1955). 


n'24? ¢y,a) $31 ppl 
o shows structure for Le 14.5 to 30(< 0.2m) 


P.Stoll, Helv. Physe Acta 27, 39511954). 


n'2*? (4,p) Ey,211e9 scin 
gS. eal dy pe) 
(5.3) forward max observed 


FeSeEby, PhySe Reve 96, 1355 (1954). 


levels 


Levels n't? (4, p) E,=5 to 8 
level _AQ_ By es 
5.280 10 
6.330 10 
7.165 10 0149 4 
7.314 10 06283 5 
7.575 10 
8.316 10 0258 4 
8.571 10 
9.062 10 04103 4 
9.165 10 
9.834 10 04230 6 
10.069 10 
10.458 10 0.085 3 
10.54% 10 06160 4 
10.705 10 04106 3 
10.811 10 


Level values based on g.Se Q= & 615 


AcSperduto, WeW.Buechner, C.K.Bockelman, 
C.P.Browne, Phys. Reve 96, 1316 (1954)~ 


' NEW NUCLEAR DATA 


7 
stable 


25 
Levels n+ (a, p) E,=7 ppl 
Level © 7. d, ple) 
. (5.28) 2 
(6.31) ~isotropic 
(6.33) 9/1 
(7.16) 2 
(7.31) (0) 
(7.58) O and 2 
(8.32) (6) 
(8.57) O and 2 
R.D.Sharp. A.sSperduto, W.W.Buechner, Phys. 
Reve 99, 632A (1955); verbal report. 
$4 n'74) (d,py) EB, #1.05 scin 
5t 0.84 
100t 1.88 
280t 5.3 


+C.eThompson, PhySs Revs 96, 369 (1954) 


Y NU) (apy) EB, $4.0; sl pr 
20* 5.29 3**No Doppler corrections 

3.0* 6.36 4 9.17 5 

4.5* 7.34 3 10.08 3 

14* 8.37 4 10.77 7 


*Average y-production o in mb for E,=0 to 4 
**May be in both 02) and Nn? 


ReD.Bent, TeWeBonner, JeHeMcCrary, WeA- 
Ranken, ReF.«Sippel, Phys. Rev. 99, 710; 
98, 1198A (1955). 
Levels ci (p,n) E, = 0625 to 148 
cl (py) BF, »8¢ in 
kev ev 
So CK ea ok A BS Be Bal en 
1/2- 11.80" 12 166 1004 025 
(1/2+) 11.43** 41 33 8 263 
1/2t 11.61** 476 5 470 28 


*pen(@) isotropic, py,(@) has cos 6 term 
**p»sn(@) and pyy,(6@) isotropic 


G.A.eBartholomew, FeBrown, HeE+Gove, 
A.EsLIitherland, E.«BePaul, Phys. Reve 96, 1154 
(1954). 


Levels n't) (n,n) E, = 0.80 to 2.36 
E, Level J* 
(1.120) (11.879) 3/2 n,n(6) 
(1.350) (12.094) +> n'4 recoils and 
(1-401) (12.142) 3/2 scattered n‘s 
(1.595) (12.323) 3/2 observed 
(1.779) (12.515) 5/2* 
(2.25° ) (12.98 )) 23/2" 


*From theoretical fits to n,n(0) 
Potential scattering phase shifts calculated 
from off-resonance n,n(@) 


J-eC.Fowler, C+eHeJohnson, 
(1955). 


Physe Rev. 98, 728 
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B+ (a,n) E,=1.4 to 2.4 o!5 
a,n() scin ee i 
12.10 Strong forward and back 2-1 
12.15 “Isotropic 
12.49 Strong forward 
E.S.Shire, R.«D.Edge, Phil. Mag. 46, 640 
n't? (n,n) E, = 206 tO 4.2 
——— 8 8 
13.2 7 Jat n,n(6) stable 
13.6 5/2at 
13.8 3/2t 
14.4 5/et? 
14.3 5 /2t 
14.4 7/2t? 
14.7 5/et 


O.Spelser, Helv. Phys. Acta 27, 427, 1594; 
PsHuber, HeR»Striebel, Helv. Phy&S- Acta 27, 
157A (1954). 


cl4 (4,D) 224°C 


Ey = 006 t0 3.0 
12.35 [= 004 


scin(E, > 2) 


Level value based on @eSe Q™ 10047 


JeAeRickard, EeLeHudspeth, W.W.Clendenin, 
PhySs ROVe 96, 1272 (1954). 


2.06" 2 0°16) (< p5—mev y,n) 


ReMeKi tne, Ded-Zaffarano, Phys.s Reve 96, 1620 


RS at 


n't) (p,y) E = 0.295 
7.61 level J=5/2t [,=6.013 ev 


25+ 5.25 10 scin pr 0° (E, > 4-5) 
100+ 6.10 10 : 

40+ 6.65 15 

No 7.61y (< 5+) 

6.10y /5.25y = 3.7240.12 at 90° 


$.Bashkin, R.«R-Carlson, E.B.-Nelson, Phys. 


107; 98, 1184A (1955). 


n'14? (4, n) E,=4-0; sl pr 


20* 5.29 3**No Doppler corrections 
3.0% 6.15 5 
o.7% 6.84 3 : 
“Average y—productiono in mb for E, = 0 to 4 
**May be in both N’? and 015 


R.eO.Bent, T.eWseBonner, JsHsMcCrary, WeA- 
Ranken, ReF«Sippel, Phys. Reve 99, 710; 
1198A (1955). 


Levels Nn) (ppt +2.31y) 
E =3 to 4.9 scin 
11.01 3 T=0.082 
11.07 3 ['<0.015 
11.97 4 


JeThirion, ReBarloutaud, Compt. rend. 240, 
2136 (1955). 


> 
y F19 (pay) E =1.05  scin 
(6.06) O—»0 eve (E,, 4) 
S.Gorodetzky, R.Armbruster, P.Chevallier, 
A.Gallmann, R.«Manquenouille, Compt. rend. 


241, 482, 698 (1955); Ue. phys. radium 16, 594 
(1955). 


Level 0'16) (n, n'y) E,= 14 
6.1 ; Y scin 

8.9 and 7.1y possibly present also 

No 3.0, 3.8, 5.2Y 


L.eE-Beghian, DeHicks, BeMilman, Phil. Mag. 
46, 924 (1955). 


Levels F)9 (p,a) E, ™ 00873 tO 1-421 
6.19% J=3- p,ala) 
8.91 I'~0.006 J=2t ar 


7.12 I'~0.006 J=1~ 
No evidence for doublets at 6.01, 7.12 
No level between 7.12 and 8.7 
No evidence for 2~ level from p,ala) 


RoW Paterson, WeA-Fowler, C.C.eLauritsen, 
Phys. Rave 96, 1260 (195493 93, 1LO85A 11953). 


Levels F9(p,a) EE. = 0.340, 0.873, 0.935 
@.18 5.10712 <7 <i5>** 
6.9 7<1.2%1072"5 
7.) 7<6x10772* 

From measurement of Doppler shift z 


SeDevons, GeManning, DeP.Bunbury, Proce PhySe 
Soce 68A, 18 (1955). 


¥ Fo (p,ay) E, $3.% sl pr 
2.7" 6.10 4 No Doppler corrections 
MoT fa 6.99 4 

No y's with 7.5 SE, <1t (<10% of 6.997) 

*Average o in mb for Eg, =0 to 3.7 


ReDeBent, TeWeBonner, ReFeSippel, Phys. Reve 
98, 1237 (1955). 


o!6 
8 8 


stable 
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0'26) (p, pt) 


Levels E, =19 scin 
58° ~6 40° to 165° 
7 ay 20* 11.08 
28* 8.85 13 11.51 
8* 8.84 6* 12.03 
8* 10.34 11° 12.52 
*fode tn mb 


RaSherr, W.eFsaHornyak, Phys. Reve. 99, 


Level pl? (p, a) ED =Sel to 4-1 
8.85 2 J=2 
Level indicated by y's and coincidences 
¥ vw WARE bor? scin pr 
Ww 1.92 2 
Peay Ss 
(2.73 y)(6.14y) (6.3 <E, <8)(1-71Y, 1.92) 
B.Jv.-Toppel, O.HeWilkinson, D.E.-Alburger, Phys. 
Reve 99, 632A(1955). 
Levels o'26) (p py) E,=19  scin 
Level Coincidences 
(8285) — Pi ~s-s49) 18, 77) 
(9.85) Nov 
(11.08) DY oy. (6517 9) 
(12.03) py? 
(12.52) p(Cr? 4.4) 
W.F.eHornyak, ReSherr, Physe Reve 99, 632A 
(1955). 
Levels 12! @,a) EB, = 40 to 7.6 
J If 
10.36 = 4 0.036 + a,a(e) 
11.10 ? 0.010 
11.25 ot 3.3 
11.51 et O.11 
11.62 a= 16 
12.43 {< 0.23 


VeWe Bittner, RoD Moffat, Phys. 


Reve 96, 374 
(1954); 94, 769A (1954). 


Levels 0'28? ¢y,a) E,<31 ppl 
14.2 7 22.6 
16.8 23.2 7 
17.3 24.6 ? 
J=2, T=0 for above levels from y,a(6) 
o,= 1726) = 0015 mb 
P.Stoll, Helv. Phys. Acta 27, 395(1954). 
Resonance 026) vy, p) $18.7 ppl 
peak “ha? 


Y,p(@) shows excitation is E2 or M1 
Possibly lowest state of surface oscillation* 


\ 


B.M.Spicer, Phys. Reve 99, 33 (1955); *O-H. 


Wiikinson, Phys. Reve 99, 1347 (1955). 


632A (1955). 


0/6 
8 8 
stable 


27 
Resonance ot6 (%P,) E, S25 
peaks st 14.7 ppl 30° to 150° 
W 19.6 
W 20.6 
st 22.4* 


*p groups also to n25 5.3 and 6.3 levels 


W.E.Stephens, A.K.sMann, B.eJsPatton, Ewd. 
Winhold, Phys. Reve 98, 839 (1955). 


Levels 0!'16) (y, p) £21; ppl 
E histogram shows peaks corresponding to 
principal breaks in (y,n) activation curve 


S.A-E.Johansson, B.Forkman, 
1031 (1955). 


Phys. Rev. 99, 


Level o'2) (dp) Ey = 0.58 to 1.40 
g.s. d,p(6) ppl 
Forward peak intensity (1, =27) is greatest 


for E, = 0.98, 1.14 See F'8 


M.eKeduric, Physe Reve. 98, 85 (1955); 
M.K.duric, M.sM.Petrovic, Bull. Inst. Nuclear 
Scie, Boris Kidrich 5, 1 (1955). 


Level o'2® (4,p) E,=1.6 to 2.2 


(0.87) lL =0 d, p (8) ppl 
Forward peak intensity greatest at resonance, 
E, =2.06 


A.Berthelot, R.Cohen, 
T.Grjebine, A.slLeveque, VeNaggiar, M.Roclawski- 
Conjeaud, D.Szteinsznaider, Je phySe radium 
16, 241 (1955). 


E.Cotton, H.Faraggi, 


0'28? (4,p) 
g.S.* 
(0.87) ** 
*Stripping process still present at E,=1.1 
**Stripping process not present at E, =1.1 


Levels E, =1.1 to 2.4 


JUeCeGrosskreutz, Phys. Reve 99, 643A (1955). 


Levels 0'26) (d,p)E, = 2.6,3.0,3.3, 3.4 
Q-S. 1, = 2 d,p(@) pe 
(0.87) 2, =0** 


*Forward peak intensity greatest for 
E,=3.01, 3.43 (near resonances). See F'8. 

**Distribution shifts with E, but no general 
trend observed 

Absolute values of o given 


TeFeStratton, JsMeBlair, KeFeFamularo, ReVe 
Stuart, Phys. Rev. 98, 629 (1955). 


y o0'16) (a,py) Ey = 2.6; sl pe 
0.869 3 No Doppler correction 


RedaMackin, Urey WeBeMims, WeReMIIIS, Urey 
Physe Reve 98, 43 (1955). 
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0!7 
{nie} 
stable 


0/8 
8 10 
stable 


9!9 
8 ll 
29.48 
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Levels 0'28) (4,p) Ey," 5.0 to 8.5 
gS. Q= 1.915 10 sir 90° 
0.875 12 
3.055 12 
3.840 12 

AeSperduto, WeWeBuechner, CoK-Bockeiman, 


CoP.Browne, Phys. Reve 96, 1316 (1954). 


Levels 0'28) (na) E,= 3.6 to 4.2 
16* 7.812 I['s0.1 0, filled 
82" 7.9572.) oie<0ut ic 
*o in mb 


JeSeltz, P.eHuber, Helv. Phys. Acta 28, 227 
(1955). 


Levels c'43) (a,n) E, = 1.6 to 3.8 
8.06 0°, 90° 

~ 8.21 8.51 

8.34* 8.70 

8.41 8.91 

8.47 8.96 


*Observed at 90° only 


ReBeWalton, ReLeBecker, UeDeClement, MeSe 
Zucker, PhySe Reve 99, 1649A (1955). 


cl3 @,n) EB, = 53 
o7=10+1mb. n yield 1/30 that from Be? @,n) 


MeE.Wahmias, P.Savel, Comptes. rende 239, 761 
(1954)- 


Level o*7 (4,p) E,= 0.855 sd 
9-8» Q= 5.821 10 61°s 135° 
1.986 13 


KeAhniund, Phys. Reve 96, 999 (1954). 


Levels o*7 (4,p) E, =1.4, 2.0; 90° 
gS. not observed Ss 
1.977 Q=3.861 16 


2.445 Q=3.393 16 


H.eDeHolmgren, T.DseHanscome, DeKeWillett, Phys. 
Reve 98, 241A (1955). 


BS (2.9) log ft=4.3 
(4.5) log ft=5.6 
y intensities show log ft2> 5.3, 2 7e3, 2 605 
for transitions tO 1637, Ov«112, @S.F°9 
levels 


7 4¢ 112 2 7<<1075* 
2 100 0.200 2 7T=1.0+0.2x1077* 
Ys ert = s«4 366 8 


2¥3(9) supports decay scheme. See F'?. 
NO 0022 Y (<0.04¢) NO 1.59 Y (< 0.03) 


GeAeJones, WeRePHITIIps, CoMePedvohnson, 
DO.HeWiIkInson, Phys» Reve 96, 547 (1954)6 


o!9 
Zi 


29.48 


Levels o*8 (4, p) Ey = 0.855 sd 
9S»? Q=1.730 8  61°9135° 
0.094 11 
1.468 10 


C.Milelkowsky, KeAhniund, PhySe Reve 96, 996 
(1954)5; Arkiv Fysik 8, 161 (1954). 


Levels 028 (4, p) Ey = 1+4,2.0; 90° 
g.S. Q=1.735 8 s 
0.094 8 
1.471 13 


HeDeHolmgren, TeDeHanseome, DeKeWillett, Phys. 
Reve 98, 241A (1955). 


Level 018 (d,p) E,=3.01 8 
(1.47) Q=0.3 2 ppl 
o(5°) =0.213 b/sterad 1 =0 d, ple) 


T.FeStratton, JeMeBlair, KeF.Famularo, R.Ve 
Stuart, PhysSe Reve. 98, 629 (1955); 96, 825A 
(1954). . 


nil?) @»n) 
9-8. Q=-4.8 1 
0.53 


Levels pe; n thresh 


WeTeDoyle, A-BeRobbins, Physs Reve 98. 1185A. 
(1955); verbal report. 


7 1.85% 2 0'26) (¢ ny 


o given for E, =0.7 to 2.1 


NeJarmie, Physe Reve 98, 41 (1955). 


Capture y's n't) @,y) EB, = 1.2 to 2.2 
5.60 2 level ['<1.5 kev scin 
3* 0.945 10 
&* 1.075 10 oF 3.00 5 
3* 2.10 5 2.2% 4.57 2 a,y(6) 
3* 2.55 5 0.7% 5.6 1 a,y(8) 
5.67 2 level I< 1.0 kev 
2* 1.075 10 
gen 2.05 9 10 2* ~2T9" 2 
2* 2.55°° 5 2.2* 4.59 3 a,y(@) 


*Effective radiation width in ev 
(4.57 y)(1.075) delay < 5** 
Possible J's for 1.075,5.60,5.67 levels given 


P.C.Price, Proce Phys. Soc. 68A, 553 (1955). 


Levels NU) Gp) BL @ BBO Oe 


eee 
6.0 170064 CO8@ —1e2 cost@ 
7.2 im1.1 cos*@ 


€-S.Manl, RoPandh!, Proce Indian Acad. Sele 
HOA, 61 (19545). 


ee 


FI9 
9 10 


F!9 
9 10 
stable 


! NEW NUCLEAR DATA 


Levels 0'16! (4,p) See ol? 

8.39 2? E, =0.98* ppi 

8.53 ? E> 1.14* 

*E, values for maxima in forward peak inten- 
sities which may mean resonance. See also 


Berthelot et al, Stratton et al, ol. 


M.Keduric, Physe Rev. 98, 85 (195513; MK. 
Juric, MeM.Petrovic, Bull. Inst. Nuclear Sci., 
Boris Kidrich 5, 1 (1955). 


Levels 0'16) (d,p) E, =1.6 to 2.2; pe 
Level aetna Pp group 
9.0? 1.7? P, ? 
9.33 2.06 Dy 


*From yield at several angles 


A.Berthelot, R.«Cohen, E£.Cotton, H.Faraggi, 
T.«Grjebine, A.Leveque, V.Naggiar, MeRoclawski- 
Conjeaud, D.Stelnsznalder, Js phys. radium 16, 
241 (1955). 


of (4,y) 1.87" Fe 
o~0.01 mb 

o17 (d,n) 1.87" FS 
o~30 mb 
JU.W.Butler, 


Phys. Reve 99, 643A (1955). 


Levels o'26) (4, p) Ey = 2-2 to 3.8 
Level _E, p_group 
10.09 2.93 Do pe 
10.50 3.39 Py 53° 
10.74 3.67 Do 


see 0!” for d,p(6@) results 


T.FeStratton, JeMe-Blalr, KsFeFamularo, R.Ve 
Stuart, Phys. Rev. 98, 629 (1955). 


29° ol9 


stable FI9 


GeAeJUones, WeRePhHIII Ips, C.aMePedohnson, 
DeHeWIIkInson, PhySe Reve 96, 547 (1954)- 


Levels F*9 (p,p’) E,=2.2to4.5 8 
g.s. 

0.1104 6 

0.1978 12 

No multiplet structure (resolution 3 kev) 


No other levels below 0.73 (<2% of g.s.) 


CeR-Gossett, GeCe-Phillips, J«T-Eisinger, 
Phys. Rev. 98, 724 (1955). 


Pak) 
9 10 
stable 


29 
Levels F!9 (Dy Dp") E, = 1.431 
0.1088 8 Psp (a) 
0.1960 14 


see Ne2° for o's 


ReWePeterson, WeA-Fowler, C.oCeLauritsen, Phys. 
Reve 96, 1250; 94, 1075, 951A (1954)- 


Levels F’9 (p, pty) E, = 0.7 to 1.8;scin 
Vy 0.110 1 
aA 0.1975 15 €B(E2) = 0.009 


D»Y, (6) ~isotropic for all E 
Ds¥, (6) 25/2", 1/2" or 2,3/2*, 1/2" possible’ 


C.A.Barnes, Phys. Rev. 97, 1226 (1955). 


Levels PY @,ary) E,"0.6 to 2.8 
0.109 J=1/2- ; 
0.196 J=5/2t 7 AE) aaa 


Spin assignments consistent with 
O(E); ary (8); and T,, 


ReSherr, CoWeLl, RoFeChristy, Phys. Reve 96, 
1258 (195425 94%, 1076 (1954). 


Levels F19 (a,a'y) E, =0.8 to 2.0 
y 0.113 1, £2? from y yield 
0.198* E2 from a yleld/p yield 


G.sM.eTemmer, NePeHeydenburg, Phys. Revs 96, 
426 (1954); *98, 1198A (1955). 


F’9(p, py) 
p(0.197level) >+4.0 9 


p,y (83 8) 
KF solution 


Pslehmann, A.Lév@que, M.Fiehrer, Compt. rend. 


241, 700 (1955). 
Y F'? (n,n'y) E,= 0.1 to 2.2 
ON 2.5 y scin 
0.196 2 
1.240 15 Threshold~ 1.5 
1.371 16 Threshold= 1.62 
Thresholds indicate levels at 1.43,1.55 
UeMeFreeman, Phys. Reve 99, 1446 (1955) 
F'9 (n, n'y) E,=4.5 scin 
"y 1.34 3 
6.10 y attributed to 0! production 
GeleGrifflth, Phys. Reve 98, 579 (1955)« 
F}9 (n,n'y) E,S1.8 y sein 
He ache Threshold = 1.57 


JedaVan Loef, D.A.Lind, 


Phys. Reve 98, 224A 
(1955). 
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Fi9 
9 10 
stable 
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0 (a,ny) 
6.03* 
Threshold for 6.03 and 4.37 y's at E, =0.350 
No y to 0.197 level (<5%)* 


Level scin(4 <E, <7.5) 


H.DeHolmgren, JeW.Butler, Physe Reve 99, 655A 
(1955); “verbal report. 


Levels 018 (p,y)* E =0.3 to 2.6 
8.49 10.15 scin 
8.76 10.22 
9.65 10.28 
9.83 10.36 
10.04 


*y to g.S. or low lying levels 


E.LeHudspeth, |I.L.eMorgan, J.T.«Peoples, Phys. 
Reve 99, 643A (1955). 


Levels 018 (p, y) E = 0.3 to 3.0 


P 
I’ (kev) Level I (kev) Level cin 


2.6 8.553 2 <15 9.551 5 
40 8.759 3 4.0 9.631 2 
<0.9 9.068 2 1.5 9.784 2 


<15 9.280 5 


UeWeButler, HeOeHolmgren, Phys. Reve. 99, 
1649A (1955). 


Levels 018 (p,a) E, = 0.7 to 3.5 
8.749 pe 
9.554 10.583 
9.623 10.730 
9.856 10.864 
10.208 10.953 
10.454 11.247 

028 (p,n) E, = 2.6 to 3.5 
10.465 long counter 
10.585 11.067 
10.835 11.165 
10.951 11.255 


HeALHILT, JeMeBlair, Phys. Rev. 100, 961A 
(1955). F 


F’9 (45 Dy) 
1t (0. 64) 
25t (1.06) 
o[F9 (d,p)]>>o[F19 (a, nt1.63 Y)] 


E,=1.05 scin 


L.C.Thompson, PhySs Reve 96, 369 (1954}~6 


Resonances © F29 (n) E,=1 to 160 kev 
E, (kev) Level 7 oy) T'(kev) 

27 6. 626 LS tore ~0.25 
49.7 6.647 SA ede Gree 2.5 
99.5 6.694 PAS tore 12.5 


C.TeHibdon, AeLangsdorf, dre, PhySe Reve 98, 
223A (1955); verbal report. 


10 


Resonances F?9(n) E, < 220 kev 
E. (kev) Level be Li (p,n) 
28 6. 627 1,2 
50 6. 647 1, (2?) 
99 6.694 1, (2?) 


JaR.Patterson, H.W.Newson, E.Merzbacher, 
Phys. Reve. 99, 1625A (1955). 


Capture y F.9 (th n,y) s7 Cp 
~ 20+ 6.63 5 


+Photons/100 F captures 


Geneva Conf. 8/P/651 (1955), L.V.Groshev 
et al. (USSR). See Appendix. 


Levels Fr)? (n,a)7.45Nnt6 
11.1+ 10.56 |, = 5-5 to 6.2 
11.7+ 11.05 11.9+ J1.91 
12.2t 11.39 11.44 12.20 
12.3+ 11.73 10.6+ 12.38 
+oin mb 


N.A.Bostrom, E.«L.eHudspeth, I.L.Morgan, Phys. 
Rev. 99, 643A (1955); verbal report. 


F’9 (t,p) 
g.S. Q= 6.269 30 
0.33 
1.11 
1.84 
2.16 


Levels E, = 1.82 


s 90° 


Nedarmie, Phys. Rev. 99, 1043 (1955). 


Levels _ F9(t,p) E, =0.9 
g-S-  Q=6.03 10 ppl 
0.89 8 68°, 84°, 130° 
3.34 8 ? 
¥.01 6 ? 


C.B-Bigham, K.WeAllen, E.«Almqvist, Phys. Rev. 
99, 631A (1955). 


"2 


Large variations for Ne?1/Ne2° and Ne22/Ne2° 
in radioactive ores attributed to 018 @,n) 
and F19 @,nB*) 

G.Wewetherlll, Phys. Reve 96, 679 (1954)- 


Resonances Ne (n,n) E, = 0.8 to 1.7 
0.91 1 recoil pe 
1.31 1 6220 
1.38 1 3 1.68 1 
H.0.Cohn, J.L.Fowler, Phys. Reve 99, 1625A - 


(1955). 


ne? 
10 10 
stable 


7 


B* ~100% (2.2) log ft=3.3 

Absence of low energy ‘y's shows log ft2 6.0, 
25.5 for transitions to 0.112, 0.200 Fl? 
levels 


GeA.JOnes, WeR-PhIII Ips, C.M.P.Johnson, 
D-HeWIiIkinson, Phys» Revs 96, 547 (1954)- 


Bt, F'9 (8) gives G,~G, assuming F!? 
configuration 1s (d,,.)3,,, 
VTP interaction ruled out 


DeReMaxson, JeSeAllen, W.KeJentschke, Phys. 
Reve 97, 109 (1955). 


Levels ne‘? (p,pt) BE, =9.5 ppl 
g-8. o(9) has a max. at 90° 
1.58 1 oO symmetric about 90° 
4.20 1 
4.95 2 


5.62 2 


ReGeFreemantiea, DoJ.Prowse, A.Hossain, 
JeRotblat, Phys. Revs 96, 1270 (195%). 


¥ F’9 (4,n) E,=3-6 sl pr 
ne 9.38 9 No Doppler corrections 
10% 10.01 9 
BG es 10.65 9 
0.5* 11.56 19 

*Average o in mb for 5 =0 to 3.6 


R.D-Bent, T-W.eBonner, JeHeMcCrary, WA. 
Ranken, R-F-Sippel, Phys. Rev. 99, 710 
(1955). 


P19 (a,n y) Ese 
11.69 
11.87 
From breaks in y yield at Ey =1.15, 1-35 


Levels 
scin 


UeW.Butler, Phys. Reve 98, 241A (1955). 


F19 (Dy D) 


(13.438) <P 
(13.505) +P 


Levels E, = 0.5 to 2013S 


(13.659) 

(13.700) F< daa 
(13.758), <0 

(14.157) bat 
(14.182) it! / 
(14.230) 1-0 


From preliminary analysis of p,p(e) at 4 
angles 


G.Dearnaley, Phil. Mage 45, 1213 (1954)- 
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Ne29 
10 10 


stable 
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Levels F? (p,y) E, = 0.5 to 2.2 
E, Level I"(kev) EA 
0.5968 10 13.437 30 3 
0.6716 7 13.508 6.0 7 
0.7803 @ =+13.611 7.6 10 
0.8348 9 ~=:13.663 6.5 10 
0.8745 9 13.700 5.4 3 
0.9023 9 13.727 5.1 10 
0.93519 13.758 8.6 5 
1.090 1.0 13.905 0.7 3 
1.123 2.0 13.937 22 5§ 
1.140 1.0 13.953 2.5 50 
1.189 7.0 14.000 110 20 
1.283 1.4 14.089 18.6 10 
1.348 1.39  IM.I51 5.6 5 
1.576 1.0 18.176 11.0 0 
1.607 1.6 14.397 G0" 70 
1.694 1.7 14.479 35.0 30 
1.949 2.5 14.722 40 410 


2.030 3.0 14.799 120 20 
S.E-Hunt, K.Firth, Phys. Rev. 99, 786 (1955). 
Level F!9 (p,y) E =0.669 scin 


(13.505) 7 (13.505-y)< 0.02ev 
(~ 12y)(1.63y)(@) shows~12y mostly M1 
ie i*; 2", ot 


A.B.Clegg, G-eA-Jones, D-H-Wilkinson, Proc. 
Phys. Soc. 68A, 538 (1955). 


Levels F19 (p,p) E,= 0.55 to 1.8 
Ey Level J Tat S17 
pice ON ee ae ee erMee 
(0.669) (13.505) 1° 0.916 
(0.843) (13.671) 0° 0.996 
(0.873) (13.699) 2(1) 0.21 
(0.935) (13.758) 1* 0.17 
(1.346) (i45149) 2 (1) .0.067 
(16372) (IN. 173) 0.17 
(1.422) (14.222) 1° 0.85 


Anomalies in os identified with above levels 
Other anomalies at 0.900, 1.092, 1.1377 
*Using additional data for o(p,p’) and o(p,a) 


T.S.Webb, 
Lauritsen, 


F.B.Hagedorn, W.eA.Fowler, C+C. 
Phys. Rev. 99, 138 (1955); EU. 


Baranger, Phys. Rev. 99, 145 (1955). 
Levels F9(p,p'y) y scin 
o(mb)  o (mb) 
E, Level [ (kev) 0.109y 0.197y 
(0.669) (13.505) (7.5) 20 < 0:2 
(0.780) (13.611) ~10 <0:2" ~5 
(0.831) (13.659) (8.3) <0.2* ~8 
(0.845) (13.673) 23 ~2 < 0.3* 
(0.873) (13.699) (5.2) <0.3* 90 
(0.900) (13.725) (4.8) < 0.3* ~20 
(0.935) (13.758) (8.0) 150 <i* 
(1.092) (13.907) (<1.2) >13 >100 
(1.137) (13.950) (3.7) < 0.4* ~20 
1.250 14.057 ~80 17 7, 
(Continued) 
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Ne20 


Oy ee.0) 
stable 
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o (mb) o (mb) 

E, Level (kev) 0.109y 0.197y 
(1.290) (14.095) (19) <1* 3 
1.346 (14.149) AB te17 27 
1.372 I4.173 15 26 40 
1.422 14.222 (15) 190 7 
1.610 14.400 ~5 12 <2 
1.660 14.447 3 Say 
1.700 14.485 36 17 


*Upper limit of resonance portion 


C.A.Barnes, Phys. Reve 97, 1226 (1955). 


Levels F19 (p, > 6-Mev y) E, = 0.55 to 1.46 
_E, Level Yield* scin(E, > 8) 
0.669 13.505 180x107* 
0.874 13.700 3 
0.935 13.758 3 
0.980 13.801 22 
1.090 13.905 34 
1.280 14.086 6 
1.320 14.125 90 
1.365 14.157 12 
1.380 14.181 8 
1.430 14.229 35 


* >6-Mev y's/6-Mev y's from 026 


GaKeFarney, HeteGivin, BeDeKern, TeMeHahn, 
Phys. Reve 97, 720 (1955). 


Levels F19 (pyc) sT 
F29 (p,pry) scin 
_E, level J* (0.109) (0-196) 
0675 18.70 2- °<1 ~90 
0.935 13.76 1+ 130 ted 
1.290 14.10 3 
1.3655 4.16 & 
10381 14.18 27 “2A 42** 
1.431 14.23 17 187** ~ yee 
*rrom p,a(@) and p,p'(@) tm! 


**From p,»p' rather than pypry 


ReWePeterson, WeA-eFowler, C.CeLauritsen, 
Physs Reve 96, 1250, 851A (1954). 


Levels Ne?° (4, p) B, = 0.855 
50t sg. 8. Q=4.526 9 s 91°, 135° 
50+ 0.349 6 
100+ 2.788 6 


No level between 1.5 and 1.9 (<2+) 


KeAhniund, Arkiv Fysik 9, 39 (1955); 7, 
1565 (1954). 


Ne22 
Ig) 2 
stable 


10 14 
zu" 


¥y F9 (a, py) E,=5-3 
st 1.28 scin 
1.51 


R.eJ.sBreen, M.ReHertz, Phys. Rev. 98, 599 
(1955). 


Bie se the. 28 Na*3(d,2p) chem 
~ 29% 3.95 5 scin 
~ 70% 4.40 5 

Y 29+ 0.436 scin 
Teoh 1.647 

(~ 2.4 B)(1.68y) (3.95 8)(0.436) scin 

(0.4367) (1.657) 

40s Ne23 


Stable Na? 


JeR.Penning, FeH.eSchmidt, Phys. Rev. 100, 954A 
(1955). 


T ee ae Ne '22) (4. 8-Mev t,p) 
az st 1.95 scin 
w ~4,3 in Na?*daughter ? 
y 10 =: O.471. 5 scin 
1* 0.875 10 
B(0.875y) No (0.4717) or y) 


p 15.0°Na2* 


3.4" ne?* 


Stable Mg" 


BeUeDropesky, AeWeSchardt, Phy. Reve. 100, 954A 
(1955)., 


[* 


farc 


CeP.Browne, W.eCeCobb, Phys. Reve 99, 644A 


tf NEW NUCLEAR DATA: 


Ne'2°) (p,p) ss E =0.2 to 4.4 
Level D(kev)"  _J 
4.18 180 3/2- 

4.31 6 5/2+ 
4.49 3/2+ 
5.48 1/2+ 
5.85 3/2 

6.10 6 5/2-,7/2- 

6.53 150 3/2+, 5/2+ 
For all levels except 6.10 ry SOL 
Additional resonances at E. =2.7(double 7), 

3.42(°~20 kev), and 3.552(['~2 kev) 


Level] 22 
oy iNayy 

2.6% 
pe 


Na23 
Te 22 
stable 


WeHaeberli, Phys. Reve. 99, 640A (1955); 
WeHaeberli, A.Galonsky, E.Goldberg, 
R.Douglas, Phys. Rev. 91, 438A (1953). 


Y*/1.28y 


WeE.Kreger, Phy8s Reve 96, 155%, 854A (1954). 


€ 1100+ 0.9% scin 


Mg'?") (19-Mev d,a) chem 
€/B *= 0.122 10 &* (Ne? atoms 
Ne?? atoms measured by gas collection 
&* emission rate measured by 47 GM, scin 


ReAsAllen, W.eE.Burcham, K.F.Chackett, G.L. 
Munday, P.Reasbeck, Proce Phys. Soce 68A, 681 
(1955). 


€/B*=0.065 9 e,/B* 4,47 GM 

Author concludes results with e, not too 
reliable due to self-absorption and detec- 
tion uncertainty 


G.eCharpak, Js phys. radium 16, 62 (1955). 


oy (1.28) a@=6.7+0.7x10°°° 8 


*From comparison with a for 1.33 y from Co®°, 


ReDoLeamer, GeWeHinman, Phys. Rev. 96, 1607 
(175423 90, 370A (1953). 


F?9 (a,n) 
Qs Q=-2.0 
0.4 
1.1 
2.2, 


Levels | all: 


pe, n thresh 


W.eT.Doyle, 
(1955). 


AeReQuinton, Physe Reve 97, 252A 


Levels mg'?"? (4,a) E,=5 to 7 

g.S. Q=1.953 12* 30°,90° s 
0.59 
0.89 2 

1.53 2.58 
1.94 2.98 
1.99 3.07 
Yield of a's to gs. dnd 0.59 level about 


equal feat 


ale Wn) 


(1955); *verbal report. is? 
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Levels Ne‘?°) (a, p) E,= 0.8 to 1.4;pe 


12.07 p's to Ne*? 0.35 level 
12.13 p's to Ne*? 1.73 level 
No p's to Ne“? 2.84 level 
S-Gorodetzky, TeMulter, M.sPort, Compt. rend. 
240, 1704, 2224 (1955). 
vs +2.216124 I 
v(Na23) /v(H?2) = 1.723167 3y 
HeEsWalchil, ORNL=-1775 (1954). 
q +0.100 11 (or -0.836 28) M 
MeL.Perl, IelsRabi, 8-Senitzky, Phys. Rev. 
98, 611; 97, 838 (1955). 


E, 71.5 tO 367 
€B(2) =0.041 scin 
E2 from a yield/p yield 


Level Na?3 (.,a"Y) 
Y 0.446 


G.M.Temmer, NeP.eHeydenburg, Phys. Reve 96, 
426 (1954); 95, 629A (1954); 98, 1198A (1955). 


Levels F219 a,a! +0.109y) scin 
E, =0.6 to 2.8 
1t 12.17 et «12.53 
et 12.24 BOOt «12.59 
4t 12.32 450¢t 12.69 
6t 12.36 2.5f 12.75 
5¢ 12.43 60t 12.78 
14t (12.87 
F19 (a,a' +0.196 y) 
10¢ 12.367 180¢ 12.69 
20¢ 12.53 12.75? 
40t 12.59 470¢ 12.78 
F19 (a,p + 1.28 y) 
7.9t 11.59 3e0t =-:(12..24 
12.e¢ 11.63 1200¢ 12.32 
13.8¢ 11.66 12.36? 
34.5¢ 11.70 s20t «12.40 
22.5 I1.78 12.43? 
24.5¢ 11.87 soot 12.47 
314t 12.05 370t 12.50 
81.7¢ 12.08 3400t 12.53 
60.7¢ 12.11  4600t 12.59 
60.6¢ 12.15  2400t 12.69 
i73t =-:12. 17 12.75? 
a2t 12.22 soot 12.78 


tpeak y ylelds/10??a's 


R-Sherr, CoW-Li, RefFeChristy, Phys. Rev. 
96, 1258 (1954). 


16 14,902 5 differential ic 


UeTobailem, Use phys. radium 16, 48 (1955). 


34 


Wwe 


Na2? 
ve 915 
625 


NUCLEAR SCIENCE ABSTRACTS 


Capture y's Na?3 (th n,y) s7 Cp 


74+ 0.47 2 5+ 3.30 2 

S+ On71 eet 3.56 3 
aa 0.792 2% 3/603 
44+ 0.86 1 1.3+ 3.68 5 ? 
6. 5+ 1.35 1 5.9+ 3.86 4 
7.5+ 1.66 1 17.2+ 3.98 4 
5.5+ P87 3? (Salt 4.18 ¥ 

4 1.95 327 0.6 4.3057 
{iter Bi2802 8+ 2.34" MR LSO y 
7.5+ 2e2lve O.o+ 4.70 5 ? 
10.5+ 2.413 1.2 4.905? 

2it Pp h2T2 0.00 5.12.6 ¢ 
8.5t+ 2.68 2 0.3+ 5.30 5 ? 

dpa) 2.84 2 6+ 5.61 3 
9.5+ 3.08 2 Ret 6.40 3 

No 0.56y (< 3+) 


+Photons/100 Na captures 
Some weak lines may belong to F?° 


Geneva Conf. 8/P/651 (1955), L.V.Groshev, 


et al. (USSR). See Appendix. 
Resonances Na?3 (n) Li (p,n) 
0.003 complex? Jl=17 
0.050 l=1? 
A.L.Toller, HeW.Newson, E.Merzbacher, Phys. 
Rev. 99, 1625A (1955). 
Ne'22) (a,y) E, = 1.6 
> ah 2 
o<4x10 15°"Na 


HeReAllan, NeSarma, Proce PhySe Soce 68A, 535 
(1955). 


T 60° 2 Mg(~16-Mev n) 
Y O.41 1 0.59 1 scin 
0.46 1 0.98 1 


No y with E, ~0.10 to 0.12 


JeEslwersen, WeS.Koski, Phys Rev. 98, 1307 
(1955). 


Mg'26) (< 30-Mev y,p) 


Be 6.5% ~2.6 scin By 
25% (3.0) 
~3.5% (3.4) 

65% 4.0 2 scin 

y. 10+ 0.384 10 scin 


13+ =: 0.576 10 
23+ = 0.978 15 
o+ 1.603 20 
(~3.28)(0.38y, 0.58y, 0.98) 
(~2.68)(1.80) 


(Continued) 


Na2? 


pin Ope: Br: 


62° 


12 


Mg229 
L218 


12 22 
stable 


3/2,5/2" 


~2.6 
6.5% 
3.0 
3-4 
Stable Mg2° 
D.Maeder, P.Staehelin, Helv. Phys. Acta 28. 
193 (1955). 
De Mge(n,n'y) E,=32 scin 
0.38 st 1.30 
0.59 1.79 


VeEeScherrer, BeAsAllison, WeR-Faust, PhySe 
Reve 96, 386 (1954). ; 


Level Mg(n,n'y) E, “2-7 
ye 0.438 1.34 scin 
0.555 1.91 
0.688 2.08 
0.837 2.44 
1.00 


LeAeRayburn, O.lLelafferty, T.eMeHahn, Phys. 
Reve 98, 701 (1955); 95, 637A (1954). 


Levels Mg(n,n’) E,=2.5 
.0.80 12 pe 
Ve2ocrs 
1.55 12 


Geneva Conf. 8/P/714 (1955), M.V.Pasechnik 
(USSR). 


T 0.135 Mg (23-Mev D) 


See also A123 


HeTyrén, Ps AsTovey PhySe Reve 96, 773(1954). 


Levels Mg'?") (p,p') E, =3.0 to 6.5 
Mg'2")(a,a") E, =4.0 to 7.8 
g.S. a 
1.37 4 


Graph of o(E, 70°) given 


GeWeGreenlees, Proce PhySs Soce 68A, 97 (1955) 


Mg? 
Le 12 
stable 


NEW NUCLEAR DATA 


Levels A127 (pyc) E,=6.5 ppl 
O.i6t GS Q=1.61 4 
0.61f 1.38 


0.15t %.18 doublet not resolved 
tdo/4 w at 90° 


GeW.Greenlees, Proce PhySe Soce 67A, 1107 
(1954)~ 


Levels vMg‘?") (psp!) BE, = 9.9 
9-3. Ds ple) * 
(1.37) P»p'(@) ** 
~4.2 90° 
5.1 1 
5.9 1 Mg24? 
6.3 1 pe, scin 


*piffraction effects observed 
**analyzed for direct collision and compound 
nucleus formation 


GeE-Fischer, Phys. Reve 96, 704 (1954). 


Na? (p, y) scin, 90° 
4.24 level Jin 


(8.03 y) (4.24) (6) J=2, 2, 0 
(8.117)(4.24y)(6) J =3, 2, 0 


12.00 level EF =0.310 J =27 
ee P 
(6.74) = 0.015 
I"(7.76y) =0.066 
I" (10.6 y) =0.044 
D, (1.38, 2.86,3. 88, 4.24, 6.74,7.76, 10.6 y's) (6) 
(10.6 y)(1.38y) (@) J=2, 2, 0 


E, =0.515 Jia 


12.20 level 
I'(6.94y) =0.011 
I" (7.96y) =0.022 


"(10.8 y) =0.089 


DP, (1.38, 7.96, 10.8 y's)(0) 
(10.8Y)(1.38y)(@) J=1, 2 0 


12.27 level E, = 0.593 J=zZ * 


I'(7.01y)= 0.016 
I'(8.03y)= 0.051 
I"'(10.9)= 0.027 
P, (1.38, 2.86, 3.88, 4.24, 7.01, 8.06, 10.9 y's)(@) 


10.9y)(1.38y)(@) J=2, 2, 0 
(803Y)(4.24y)(@) J=2, 2, 0 
12.35 level E =0.679 J=3* 


I (7.09y) = 0.063 

I (8.117) =0.13 

I (11.07) = 0.033 

p, (1.38, 4.24,7.09,8.11,11.0 y's) (@) 
(11.07)(1.387)(@)  J=2, 2, 0 

* 0.593 resonance with J=2 is distinct from 
that in Na*3(p,a) at this energy (AE, < 0.002) 


P.J.Grant, J.G.Rutherglen, F.C.Flack, G.W. 
Hutchinson, Proc. Phys. Soc. 68A, 369 (1955). 


35 
Level Na?? (Dy) 
11.99 level ED =0.31 
a¢ 11+ 1.38 2 scin 
6f 4.11 5 double ? scin pr 
1.3t 6.7. 2 
8t et oat 
at lO. OF 2 
NO 2.76 Y 
BeHIrd, C.Whitehead, J.Butler, C.H.Collle, 
Phys. Reve 96, 702 (1954). 
Levels Na?3 (py) scin 
Na23 (p,a) 8 
11.98 level E, = 0.287 
Y, = 002 ¥,, <0.05 
12.00 level E,= 10 
y 18t 1.38 3.5t 6.75 
4.4¢ 2.88 1st 7-75 
2.7t 4.0 10¢ 10.5 
13+ 4.24 
Y, < 002 Yy = 0.37 
12.03 level E, = 0.338 
Y¥, 70017 = ¥,< 0001 
12.20 level EE, = 0.515 
y 12t 1.39 1.2t 7.1 
0.6t 2.86 2.4t 8.1 
1.5f 4.23 10f 10.8 
Y, < 0.04 Y, = 0016 
12.27 level E,= 0.593 : 
Y 20t 1.38 1267¢ 4.24 
st =: 6a * 6.1¢ 7.01 
10t 2.86 19+ 8.09 
St 3.93 10¢ =—«:110.8 


*assigned to Ne2° Y, "84 Y," 0085 


12.35 level E, = 0.679 


y Zet—s«*1.38 + 5.5 
1.6* 19t —- 7.09 
14¢ 2.84 aot «8.15 
10¢ 3.91 10t =—«:10.9 
26 4.23 


*assigned to Ne?° Y, < 0013 ¥,= 1.09 

¥,»¥, =asy reaction yield per 10!°protons 

(~ 10.6 Y) (1-38 Y) (~ 8.0 Y) (4024 Vs~ 208 Y) 
(1038 Y) (“7.0 Vs “ 8e0 Y) 


FeC.oFlack, J.G.sRutherglen, P.J.Grant, Proc. 
Phys. Soce 67A, 973 (1954). 


Levels Na23 (p,y) E,*0.5 to 1.0 
ws Bg 5% 


10¢ 12.19% 0.5120 20 
Zot 12.210 0.5923 20 
100¢ 12.367 0.6770 20 
45T 12.415 0.74230 20 
90t 12.540 0.8737* 20 
*Not F19(p,ay) resonance (<2x107"¢ F present) 


K.Nyb&, T.eGrotdal, Nature 175, 130 (1955). 
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Mgt 
L27)'L2 


stable 
- 


Mg?” 
ice 15 


stable 


Mq26 
De 2% 
stable 


A239 
13 10 


13° a2 
aoe 


ai25 
Tae 12 
726% 
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Levels Na?3(p, > 8-Mev ¥) 


12.276 E.=0.55 to 1.45 
12.681 scin(E, > 8) 
12.830 
12.863 


G.K.eFarney, HeHeGivin, B.DeKern, TeMeHNahn, 
Physe Reve 97, 720 (1955). 


Levels Na?3 (Dea, ) EB," 10 to 1.9 
pe 
12.6738 3- p ale) 
12.751 
12.798 Ot 
12.821 2+ 
12.986 


18.43 double ? 


PoHeStelson, Phys. Reve 96, 1584 (1954). 


Mg?? (p,p'y) E, = 1.90 to 2.98 


y 106+ 0.40 1.61 

0.58 1.96 

100+ —s-—«0 98 2.56 
(0.40y)(0.58) 


HeE«Gove, AsEs-Litherland, E-8.Paul, GeA.~ 


Bartholomew, Physs Rev. 99, 1649A (1955). 
™ Na”? (a, py) E = 5.3 
0.43* scin 
1.13 
st 1.83 
st 2, 57 


*May be due to Na*? (a,a'y) 


ReJeBreen, MeReHertz, PhySe Revs 98, 599 
(1955). 


T 0.13° 


Mg (23-Mev p) 
See also Mg22 


HeTyren, P.A.TOve, PhySe ReVe 96, 773(1954)- 


T 2.105 y Me'2"? (20-Mev p,n) 
a (~1072%) ~2 scin 
pt w  ~8.5 scin 
y 40+ [a39! 2 scin 

Bet 2673.6 

15+ 4.22 10 

6+ 5.35 10 

7+ Fale 1a 


N.W.Glass, JeR-Richardson, 


Phys. Rev. 98, 
1251 (1955). 


T 72° Mg?" (@25-kKev Dy‘) 


DeW.Green, UJeCeHarris, JsNeCoopery Phys. Rev. 
96, 817A (1954). 


ars 
13> 2 
16. 


vg'25) (6.7-Mev p,n) 


B* 1000# (3.2%) 
y <3t 0.98 ? scin 
>0.4+, <3+ 1.58 3 


No 0.58 (< 30+) 


DeMaeder, P.Staehelin, Helv. Phys. Acta 28, 
193 (1955). 


Mg'24) (0.225-Mev p, y) 
Bt 3.24 3 F-K linear(E,>1.3) sl 
No y scin 


BeElbek, BeS.Madsen, Phil. Mage 46, 663 
(1955). 


Levels ug'?*? (p, y) E, = 0.418, 2.40 
J 
(0.95) 3/2 Pp, y(8) 
(2.70) 3/2 
(3.88) 5/2 
(4.22) 3/2 
(4.60) 5/2 


G.-A-Bartholomew, H»E-«Gove, AsE.«Litherland, 
E.-B.-Paul, Physe Reve 99, 1649A (1955). 


Levels Mg?" (p,y) E, =0.2 to 0.7 
Level ane 
2.51 0.224 15 scin 
2.69 0.421 15 


JeCeKluyver, Ce Van der Leun, Pele Endt, 
Physica 20, 1287 (1954). 


Levels Mg?" (py) E, =.0.8 to 24 
2 TP ev) pyle) 
(3.09) 3/2- 0.16 scin 
(3.72)* 7/2- 0.008 
(3.85) 1/2- 0.298 
(3.88) 5/2+ 0.03 
(4.22) 3/2+ ~40 


*Observed 0.85, 0.95, 1.34, 1.91, 3.72 y's 


E.B.Paul, GsA.Bartholomew, H-E.Gove, A-E~ 
Litherland, Phys. Reve 99, 644A (195515 
verbal report. 


Capture y's Mg?" (p,y) E, = 0.825; y scin 


3.04 level J=3/2- lr, = 0.08 ev 


158+ «0.460 10 19 02.1 3 
1+ * 0596) 2. opr. eae 
2t 1.12 2 27+ 3,04 3 


No evidence for 1.81 level 
Spin assignments from p,y (6) 


(Continued) 


13)" 13 
6.7° 


A126 
a5 23 
~106Y 
g.S. 


miter (312 : 


L.L.Green, J.eU«Singh, U«CeWilimott, Phil. 


Mag. 46, 982 (1955). 


T 6.45 Mz25 (563, 720-kev Dy) 


DeaW.Green, JeCeHarris, Js.N.«COOper, Physe Reve 
96, B1TA (1954)- 


B* 3.20 5 sl 


ReW.eKavanagh, WeReMilis, ReSherr, Physe Reve 
97, 248 (1955); Phys. Reve 98, 1185A (1955). 


Mg2> (0.391-Mev p,y) 
3.21 3 F-K linear (Eg> 1.3) sl 
scin 


at 


No y 


BeElbek, B.S.Madsen, Phil. Mage 46, 663 (1955). 


T ~ 10°F Mg (1S-Mev d) chem 

B* ~I F 

¥. 0.5 (annihilation?) scin 
1.9 


UeReStmanton, ReAsRightmire, AwL.Long, 
T-P.Kohman, PhySe Reve 96, 1711 (1954); 98, 
260 (1955). 


A127 (22-Mev p) chem 

pes ioor”’* (30.78 a 
Yy i+ 0.717 scin 
100+ 1.82 ie scin 

0.4+ 2.91 scin 
(1.82y) ¥* scin 


TeH-Handley, W.S.eLyon, Phys. Reve 99, 755 


(1955). 


Levels Na?3 @,n) 
g. 3. Q= 2.9 pe 
0.3* 1.9 n thresh 
1.0 2.5 
1.4 3.0 
scin 


*y* first appears at Q=-3.2 


W.TeDoyle, AsBsRobbins, Phys. Revs 98, 1185A 
(1955); verbal report. 


- NEW NUCLEAR DATA 


Capture 7's Mg**(p,y) E. =0.3 to 0.7 
6.62 level _E, =0.321 15 _T)(2J+1) =0.3ev 
27t 0.420 5 3.40 6 ? scin 
6+ 0.836 20 18¢ 4.82 4 
1.34 3 18+ 6.22 5 
269.6 8=.7t 17 
6-60 level _E, =0.395 15° _ I, (2d +1) =0.6ev 
17+ 0.421 5 2.78 5 
ot 0.829 8 3.48 8 
4t 1.002 15 18f 4.61 7 
1.34 3 4t 6.21 6 
1.68 6 <12t > 
2.06 6 
6.75 level EF, =0.441 15 T’=0.08ev_ J =4- 
19+ 0.415 5 et 4.70 10 
less 2 6t 6.28 12 
1.84 4 25¢t 6.77 8 
2.35 77<21¢t 
3.82 6 
E, =0.501 15 Not resolved 
5, 20.518 15 I (20 + 1) = 0.8ev 
4it 0.419 5 10t 4.22 6 
7t 0.817 8 12t 4.72 4 
3t 0.999 15 4t 5.04 7 
1.34 3 10t 6.36 5 
2.36 6 <37t + 
207 2aEs 
8.85 level E, =0.580 15 I) (2J + 1) = 1.5ev 
25st 0.423 7 22et 4.27 4 
et 0.8204 ~7t 4.92 8 
4t 1.011 25 ~st 5.82 10 
1.34 2 1st 6.44 4 
1.87 6 ~3t 6.80 8 
241-72 26t y* 
2.85 5 
6.89 level _ _E, =0.607 15 Ts +1) = i.iev 
27t-> © 0.412 7 2.94 6 
10¢ 0.823 8 25+ 4.34 5 
6t 0.99515 ~7t 4.84 8 
1.353 °° ~3t° °§.79°10 
1.63 3 19¢ 6.47 5 
1.87 4 ~3t 6.81 10 
2.05 6 24 + 
2.25 4 


6.95 level 
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E,20.667 15 I (20 +1) = 0.3ev 


6.95 level EF =0.66715 IT 
6.97 level _E, =0.688 15 Dest 1) = 1.6ev 
tIntensity as % of all y's with E,>1 


JeC.eKluyver, 


CeVan der Leun, PeMeEndt, 


Physica 20, 1287 (1954); Phys. Reve 94, 1795 


(1954). 


2.57 
2.06 
1.75 
1.05 
0.42 


0.22 6.7% 
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ai26 
13. 13 
~106Y 


A127 
13°14 
stable 
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Capture 7s Mg? (p,y) sein al27 
6.98 level E, =0.697 ie ai 
SS stable 
0.416 
7.01 level E, = 0.730 high ¥ yield 
0.416 1.44 3 
St 0.833 6* 2.46 3 
2t 1.022 6* 5.00 5* 
7.20 level Ee = 0.933 high y yield 
0.833 1.022 
7-23 level E,=0.958 low yield 
et O.416 4* if 2.08 2** 
et Gre 2* & 
E, =0.990 
£, 71.046 $ nigh ~* yield 
_E, = 1.086 | 
0.416 1.022 
0.833 
*In prompt coincidence (delay <4*) 
**Not in coincidence with 0.416 y 
ReWeKavanagh, WeReMilis, ReSherr, Phys. Reve 
97, 248 (1955); Physe Reve 98, 1185A (1955). 
Resonances Mg”? (p,y) 
_E, y yield Bt yiela 
0.3167 7 70 100 
0.3915 5 140 400 
0.4365 4 200 < 20* 
0.4956 6 180 350 
0.5134 7 155 320 
0.5304 7 92 220 
*Suggests 0.4365 resonance de-excites 
preferentially to long-lived Al?® g.s. 
SeEseHunt, DeAeHancock, PhySe Reve 97, 567 
(1955). 
be +3. 638360 I 
v (A127) /v(Na23) =0.985055 12 
HeEsWalchil, ORNL=1775 (1954). 
Levels Al? (psp") E, = 4.9 
62t Ge Be 1-2 2.22 ppl 
0-56t 0.83 10 O.e4t 3.01 
14fF 1.0] 


¢do/iw in mb/sterad at 45° 
Possible level between 2.2 and 3.0 


K.BeMather, Australlan Js Phys. 7, 658 (1954)- 


Levels A127 (p,p*) E, = 5.64 to 6.45 
0.842 4.054 5.425 sz 90° 
1.013 4.403 5.491 
2.213 4.505 5.544 
2.732 4.576 5.659 
2.977 4.807 5.821 
3.00! 5.150 5.951 ? 
3.677 5.242 
3.954 5.410 


No 5.00 or 5.11 level (peaks due to cl?) 

No other level below 5.3 (yleld<5% of 0.842 
level) 

All valuest 0.006 Resolution 0.015 


C.P.Browne, SeF.e.ZImmerman, WeW.Buechner, Phys. 
Reve 96, 725 (1954). 


A127 (n,n') 
1.00 12 
1.36 12 
1.60 12 


Levels 


Geneva Conf. 


8/P/714 (1955), M.V.Pasechnik 
(USSR). : 


A?7 (n,n') 
3.0 12 
4.0 11 
5.8 10 
Baier 


Levels E, = 15.4; 90° 


scin 


ReRamanna, N.Veeraraghaven, 


P.Kelyengar, 
Nuovo Cime 1, 623 (1955)..6 


¥ A?" (n, n'y) E, 
0.422 
0. 843 
0.988 


weer 
1.69 
2.10 


scin 


LeAsRayburn, O.L.eLafferty, T.eMeHahn, Phys. 
Reve 98, 701 (1955); 95, 637A (1954). 


Y Al27(njnty) E,=*3e2 scin 
0.05 1.20 
0.89 1.70 ; 
1.05 2.2 


VeEsScherrer, BeAsAlbI80n, WeReFaust, Phys. 
Reve 96, 386 (1954). 


Yy Al?7 (n, n'y) 
0.84 2 
1.02 3 
2:27 6% 
3.10 8 


E, 24.5 
scin 


GeLeGrifflth, Phys. Reve 98, 579 (1955). 


ay28 
13° «15 
2.3" 


$i28 
14° =#4214 


stable 


NEW NUCLEAR DATA 


Levels Mg®(p,-y) E, =0.3 to 0.7 $i28 
j Level E, 14° «#14 
aS tabl 
8.550 w 0.300 15 scin ‘elitist 
8.588 0.340 15 
8.702 0.458 15 
UeCeKluyver, C.e.Van der Leun, P.MeEndt, 
Physica 20, 1287 (1954). 
26 
Levels Mg*” (D,7) 
Level _ : 
8.587 0.3385 5 
8.698 0.4542 3 
SeEsHunt, Ds«AsHancock, Physe Reve 97, 567 
(1955). 
Levels Na?3 (a,p + 1.83) E, = 1.8 t0 307 
11.77 12.69 scin 
11.93 12.72 
12.08 12.79 
12.24 12.85 
12.28 12.90 
12.35 13.00 
12.49 13.08 
12.57 13.15 
GeM.Temmer, NePeHeydenburg, PhySs Reve 96, $i29 
426 (1954). 14 25 
stable 
Resonances A1?7 (n) Li (p,n) 
0.0385 2=07 IT =0.0012 
0.090 1t=07 [=0.007 
Other resonances with higher energies 
A.L.Toller, H.«WeNewson, E.Merzbacher, Phys. 
Rev. 99, 1625A (1955). 
siee 
(29) : 14 16 
Y hs a Si (n,p);  scin ete 
No 2.03 y ( < 4%) 
No 1.15y(<11%) Novyy yy scin 
HeRoderick, O.L8nsj5&, W.E.-Meyerhof, Phys. Reve 
97, 97 (1955); 90, 371A (1953). 
p28 
15 13 
0.288 


q 


1.7° A127 (23=Mev p) 


HeTyrén, PeAsTove, Phy8s Reve 96, 773(1954). 


Level si?° (p,p'y) 


E, = 3.1 
1.76 2 


scin 


H.0.Cohn, JaKeBalr, JeDeKIington, HoB.Willard, 
Phys. Reve 99, 644A (1955); verbal report. 
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Levels Al?7(d,n) E,= 2-17 

1.76 10* ppl 0°, 90° 

4.37 15 

4.79 15 8.49 6 

6.26 6 9.25 12 

6.83 6 9.86 8 

7.32 10 10.09 127 

7.89 8 10.65 8 


g.S. group not observed (< 10% at 0° and 
< 20% at 90° of 1.76 level group) 
*Measured value; 1.78 assumed for calculations 


AsRubin, F.Ajzenberg, HeMark, Phys. Rev. 100, 

961A (1955). 

Capture y's A1?7(p,y) E, = 0.986 
st . D(y,p) ppl 


st 


7) 
=c = 
NOONOAWY £ 
° . 8 
—-Nowonn-ow 


M.Hattori, KeHisatake, T.«Mikumo, T.Momota, 
Ue Phys. Soce Japan 10, 242 (1955). 


Levels si'78)(4,py) E,=268 scin 
iY, 6t 1.28 et 3.07 

4+) £°2203'%. 10f 4.93 

i; 2.43 4t 6.38 


HeRoderick, O-L8nsjS, W.E-Meyerhof, Phys. Reve 
97, 97 (1955)6 7 


Levels 817° (4, py) E,=1.35 scin 
Y 1.25 3.08 
2.04 ~4.g 


L.C.eThompson, Phys. Reve 96, 369 (1954). 


y al?"(a,py) E,=5.3 
1.25 scin 
2.28 
3.55 
tieeieees M.ReHertz, Phys. Rev. 98, 599 
Ti 0.2808 10 s1'28! (20-Mev p,n) 
Bt ~50% 10.6 4 scin 
~ 50% others (Eg <9) 
oy 75+ 1.79 2 scin 
2a vt 
10+ Guu 5 
4.93 8 ? 
6.14 10 
10+ 6.70 12 
7.04 10 
5 7.59 15 


No a (<3x1073% 1f E, >0.75) 


NeWeGlass, JeReRichardson, Phys. Reve 98, 1251 
(1955). 
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p28 
15.13 
0.28° 


p29 
15 14 
4.455 


p30 
15 15 
265" 


p3! 
15 16 
stable 


NUCLEAR SCIENCE ABSTRACTS 


cs 0.278 81(20-Mev p) f 
\ 15 16 
HeTyran, PeAeTOve, PhySe Reve 96, 773 (1954)« stable 
wa 4.455 5  g1'28) (2. 9-mev d,n) 
B*. 98.8% 3.9455 sl 
y 0.6% 1.28 ¥y/y*, scin 
<0.15% 2.03 ? 
0.2 to 0.5% 2.43 
(1.28, 2.0377, 2.43y)77 
No higher energy y's detected 
Stable 3129 
H.Roderick, 0.Lonsjo, WeE«.Moyerhof, PhysseReve 
97, 97 (1955); 90, 371A (1953). 
Levels g17°(p,p' +1.78’y) E,=5 to 5 
5.72 6.82, 0°5 scin 
5.95 7.01. (double?) 
6.18 7.25 p32 
6.31 7.44 15 17 
14.39 


HeO.Cohn, uJeKeBalr, UeDeKington, HsB.Willard, 


Phys. Reve 99, 644A (1955); verbal report. 


T 2.55" 5 

Levels 8179 (p,y) E, =0.3 to 1.2 
2 ni Ry PMNS 8 
0.326 5.83 © 
0.414 5.91 0.69, 5.9, 
0.696 6.18 0.69, 1.25, 2.46, 2.67 

4.21 

0.727 6.21.) 0.69, 1.44, 2.24, 3.27 


0.917 6.40 0.69, 1.44, 1.98, 4.40 
6.65 
0.956 6.44% 1.447 


S-MIl lanl, Us«NeCooper, UseCeHarris, Phys. Reve 
99, 645A (1955); verbal report. 


tl. 130500 I 


(ea 
v (P31) /v({Na23) = 1.530366 4O 


HeEsWalchli, ORNL=-1775. (1954). 


p3! 


Abundance 100% “sms 
p28, p29, p3°, p32, p33, p>* absent (< 0.002%) 


L.kerwiny Can. Je Phys. 32, 757 (1954). 


Level ? p?+(p, 2?) E,=1.4 to 3.4 
¥Y 1.26 15 scin 
No evidence for other P?+ low-lying levels 


JeWeOlness, HeWeLewls, Phys. Reve 99, 654A 
(1955). 


¥ p31 (ny 7) E,=3.2 scin 
1.0 1.75 
st 1.24 2.1 
1.60 


VeE.Scherrer, BeAsAII80n, WeReFaust, Phys. 
Reve 96, 386 (1954). 


p32 (y,n) 2.5™p3° 
12.58 7 
12.75 8 
12.90 8 
13.18 10** 
' 13.38 10 
Threshold =12.33 5 
*Sharp breaks in activation curve 
**May be due to n group to 0.8 P2° level ® 


Levels* 


R.eBasile, C.Schuhl, Compt. rendse 240, 2399, 
2512 (1955). 


BF 1.7128. p32 (nyy) s 
F-K linear (E,> 0.06) 


NeMeAntonteva, AcAeBashilov, B.S-Dzhelepov, 
V.1.Orlov, jzvest. Akade Nauk Sere FIZ. SSSR 
18, 93 (1954). 


e t/e7 <1.3%107! yy 


AsO MI lolovte, V.Z.Winterstelger, Bull. Inst. 


Nuclear Scle, Boris Kidrich 5, 19 (1955). 


¢ 


y+ 


UsS.Greenberg, MeDeutsch, Phys. Reve 99, 665A 
(1955) bh #3 


ete” $1.5 x 1079 


Internal bremsstrahlung energy yield per 8 
1s 2.87x1073 mc? (21% greater than 
theoretical value). Spectral shape ms 
disagrees with theory for E>600 kev. scin. 
KeLiden, NeStarfelt, Phys. Reve 97, 419 °° 
(1955). 7 ,ies 7 aad « - 


ei 


os SR anda EW ONUCLEAR DATA a 

a : 

p82 Resonance = P32 (n) Li (p,n). $82 tevels =| Pp, a) E, #1.0 to 2.5 
ot 0.147. ba) psa ane Pe Lovgin ee EF (U(kev) © 
™-3” No resonance below 0.140 flees” “pee 10.33 1.52 9 


Rae 7 25* . 10.45, 1.64 ~5 
u.zRsPatterso H.W.N E.M h AIVES 2 
Phys. Rev. 93. 1625A (195%. rats 43* 10.70 1.90 27 ~~ observable 


Ko 10.83. 2.03 18 - observable 
*7 (90°) in mb . 


pt oy 2.10. s'3*) (fast n,p); scin 12 additional resonances found with "<4 kev 
15 19 Ww 4.0 
12.48. No 3.22 y R.«L.Clarke, E.Almqvist, E.B.ePaul, Phys. Reve 


99, 654A (1955). 


E.Bleuler, HeMorinaga, PhysSs Reve 99, 658A 
(1955); verbal report. 


Sat Alasais Levels _ p32 (p,2y) E,=i.4 to 3.4 
33! Levels p31 (p,n) E, = 17.6 Il.1 to 12.2 
16.15. / ss. Q= =6.08 15 21 resonances for 1.26 y for E, >2.3 from 
Ai ’ 
he 1.13 20 4.60 15 (D»p')? 
Resonances for 1.8 y for E, >2.47 from (p,a)? 
2.23 15 6.20 20 p 
$.29 15 ppl 30°, 90°, 150° 
J.W.0! HeWeLewls, Physs Reve 99, 654A 
GS. n's peaked in forward direction eeaaiaee SOE OMY ES NSE 


AsRubdtns FeAjzenberg, J«BeReynolds, Phys. 
Reve 98, 1185A (1955). 


Capture y's p31 (p,) E, = 1.30 
s82 -* ‘Levels p32(4,n) E,= 8-13 SEY 2 oy ats 
ah; pO g.S. se d,n(@) for sage . 
eee (2.25) 1'=2 6=0°to35° eo het 
elt pare he (E> 1)(2.257, 3.8% 4.47) 
ae . BE. >4)(0. ? 
HOS 7.28 10 ( 2 4)(0.992%, 2.25) 


8.32 10 BeOeKerny LeWeCochrany PhysexRev.99, 645A; 
(1955); verbal report. é 
FeAsE! Bedewl, MeAsE!] Wahab, Proc. Phys. Soc. ‘ 
68A, 754 (1955). 


ooay egg Level g'32)(e,e') — E = 150 to 188 333 Levels s'32) (n, p) E = 2.2 to 4.0 
6.8 16 17 832) (nya) ic 


0) 
Aled 8'32) (n,a,)8129 1.28 level | 
J.H.eFregeau, ReHofstadter, PhySe Revs 98(1955). 
1184A (1955); verbal report. , I4.1 to 12.2 
: o curves show non-coincident resonances for 


3 reactions, 7 for ist, 9 for 2nd, 6 for 3rd 
o(p) /a(a,) ~ 15 o(a,)/o(a,) 0.3 for all EF, 


Levels p31 (p,y) E = 0.68 to 2.35 
; P31(p,a,) 2 sein p,y(@) T.Hirlimann, P.Huber, Helvs Phys. Acta. 28, 
PES Level [. (ev) Reaction J ple me eas, 
. fel Whe eee) ie ee ee 
0.816 9. 646 ve 
0.825 9.654 0.12 a v 
aes Srcee ee %o ' : Capture y's s'32) (th n,y) sv Cp 
i ae pee 0.048; 0.74 ¢ ae 47+ 0.841 2.0t 3.665 
é Gs Ee ae o' Gt Ste 2.0059. .6s0hs VW 
1.549 10.356 +a 7 eu heSes 3 ehvaeeedis 
1.892 10.688 12.0 yaa ° 1 , Boe _okaajevic.0hio u.a7 3 
ae ee : $300 ‘ 4.4+ 2065/2!° 3.549 5.073 
1.985 10.778 4.4 Y. 1 Foy aL Si eb ROR PT 
Bee Phone a, : a.\0+ 2:82 2° 0.4t 5.885 
2.027 10.819 Bt ema 13.0t 2.981 0.5+ 6,62 5 
2.120 10.909 1S oss 7m 2.0+ 3.10 3 0.5+ 7.20 5 In 9259 
nto2 2.320 113103 6.7 Y 1 1g J0tem Sa27 dey Osche yn 2 Us 
2.340 11,122 21.0 Yo ie “OL TrdARS 8 tlol2s7 A Btw tI 7Leor 4d 
W rts are partial widths for appropriate y's 4.8+ 8.63 u ~ 
=y7 to s? 2.25 level _ +Photons/100 8 captures 
£.8.Paul, H.-E.Gove, AvELLitherland, GA. Geneva Conf. 8/P/651 (1955), L.V.Groshev 


Bartholomew, Phys. Reve. 99, 1339 (1955). et als (USSR). See Appendix. 
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334 
16 18 
stable 


935 
16 19 
87? 


37 
16 (2% 
5.0" 


Cl 
17 
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Levels P31 @,p) E, = 801 eis" 
g-3. Q=0.5 scin te 3 
0.7 2 3.0? a 
2.1 3.6 ? 
*Assignment to S34 uncertain 
G.F.Pleper, GeSeStanford, Pe von Herrmann, 
PhySe Reve 98, 1185A (1955). 
Ba 0.165 5 sl 
Includes correction of -0.002 for 3% 
resolution 
L.Feuvrals, T.Yuasa, Compt. rend» 239, 1627 
(1954). 
Bs (0.167) pe 
After instrumental corrections F-K plot 
linear (E, 7 0-005) 
AeMolJk, $.C.Curran, Phys. Reve 96, 3951(1954)- 
K vacancy /B=2.3x10 7 pe 
WeRubInson, Jed.HOwland, Ufe, PhySe REVs 96, 
1610 (1954). 
34 
Internal bremsstrahlung energy yield per 8 aitles 
1s 2.23x1075 mc? (35% greater than tan 
theoretical value). Spectral shape also Ree 
shows departure from theory. scin 
NeStarfelt, NeLeSvantesson, Physe Reve 97, 
708 (1955). 
Levels Abt) (ng) E, 714.8 
Ao g.S. Q=-2.5 1 Argon 
Tar eSht filled ic 
Pay ZC 2a 
4.2%. 14 [eB | 
1 3.57 
o ~30 wb for g.s. transition 
E.H.Bellamy, F.C.Flack, Phil. Mag. 46, 341 
(1955). 
c* 
hy ey} 
2.4" 
Abundances 3 
e135 75.529%  ¢177/0139 = 3.0865 27 
C13? 26 471% 


 AeWsBoyd, FeBrown, MeLounsbury, Can. Js Phys. _ 


33, 35 (1955). 


‘Variation in ratio <0.2% for 10 samples of 


different origin 


H.R-Owen, O.AseSchaeffer, Us Ams Chem. Soc. 
77, 898 (1955). 


T 0.306° 4 s'3?) (20-Mev p,n) 
@ (10-74) 223 scin 
&* ~50% 7.5 and others (Eg<7-5) scin 
~ 50% 9.5 4 
Oe 70% Ze2les scin 
~10% Zetl. 67 OT 35 to 
7% 4.27 8 
14% 4.77 4 


NeWeGlass, JeReRichardson, Phys. Reve 98, 
1251 (1955). 


T 0.28° 8 (23-Mev p) 


HeTyrén, PeAsTOVe, PhySs Reve 96,773(1954)« 


Levels 8? (p,n) E,=17.5 ppl 
1.0 90°, 150° 
14 
2.0 


FeAjzenberg, AeRubin, JeGelIikely, Phys. Reve 
99, 654A (1955); verbal report. 


T 1.535 2 1°35) (< g2-mev y,n) 


ReMeKiIne, DedJeZaffarano, Phys. Reve 96, 1620 
(1954). 


Levels $34 (p, n) E,=17.5 ppl 
g-se? . O=-6.1 90°, 150° 
1.1 4.6 
1.9 5.7.7 
2.7 7.2? 
3i7 


n group with Q=-5.0 also found in § target 
containing C and 0 


FeAjzenberg, A.eRubin, JeGeLikely, Physe. Rev. 


99, 654A (1955); verbal report. 

Y 1.15 €1'35) (p,pn);_ scin 
2.10 

(1.15y)(2.107)(@) J=2*, 2%, oF 


H.E.sHandler, J«R«Richardson, Phys. Rev. 98, 
2B1A (1955). 


scin 


E.Bleuler, HeMorinaga, PhySse Reve 99, 658A 
(1955); verbal reporte 


ev 
ay 18 
stable 


ay l9 
3.1x1079 


‘ 


m - +0,820905 I 136 
v (C135) /v(R?) = 0.638302 8 Lihet9 
3.1x107! 
H.EsWalchli, ORNL-1775 (1954). 
Levels 3?) @,p) EB, = 8e1 
9-3. ‘Q==-2.3 scin 
0.7 7? 
1.1 
erie 
GeFePleper, GeS.Stanford, Ps von Herrmann, ¢138 
Phys. Rev» 98, 1185A (1955). Teer 
37.3" 
Levels* c1'35) (y,n) 32.4"C13" 
3.135 7 
13.51 7 
[sare 7 
13.89 7 
4.10 7 
Threshold = 12.79 7 
*Sharp breaks in activation curve 
R.eBasile, C.Schuhl, W.Sebaoun, Compt. rend. 
241, 387 (1955). 
c1'35) (pile n,y) chem 
3.08x10°Y ms, 477 pc 
R.M.Bartholomew, A.W.Boyd, F.Brown, R.Ce 
Hawkings, M.Lounsbury, W.F.sMerritt, Can. J. 
Physs 33, 43 (1955). 
a +1.2840 I A 
v(c13°) sv (H2) =0.74873 3 1s 
P.B.S0go, C.DeJeffries, PhySe Reve 98, 1316 
(1955); 99, 613A (1955). 
ye +1.32 Mic 
@(C135) /g(c135) =1.20 7 er, 
q -0.017 ae uGe 
a(c13®) /q(c135) = 0.2117 27 34 
L.CeAamodt, P.C.sFietcher, PhySe Rev. 98, 1317 
(1955). 
Capture y's e135) (th n,y) s7 Cp 
26+ 0.49 7 21+ 4.05 5 ? 
ea. NOR S.St US ie 
36+ 1.17 1 2.2+ 4.50 5 ? 
2.4+ 1.60 2 2-& 4.64 5 7 
4.0+ 67 25" tee 4.79 5 ? 
1+ hev242 6+ 5.01 4 
29+ 1.97 1 1.6+ 5.28 5 ? 
1.0F- 2.51 13 2+ 5D 
2.0+ 2.68 2 5.6+ 5.72 3 
9.5+ 2.87 2 21.4+ 6.12 3 
SeO2 03) s1404+ 6.64 4 
8-0 {3092 1.94 6.96 4 
3. 6+ 3.40 5 14+ 7.41 3 
2.9 3.63 57 7.8+ 7.78 3 ito 
1.8+ 3.90 57 2.8+ 8.55 4 18 22 
stable 


+Photons/100 Cl captures 


-Geneva Conf. 8/P/651 (1955), L.V.Groshev 
et al. (USSR). See Appendix. 
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Resonances ¢135 (n) E, =2 to200 kev 
E, (kev) Tl (kev) Li (p,n) 
26.5 0.34 
141 
190 


LeA.Toller, JsR~Patterson, H.«W.Newson, 


Phys. 
Rev. 99, 620A (1955). 


T 37.7" 137) (12-Mev d,p); sl 
Ay(@) studied; (7) given for Eg= 1.22 to 2.5 


P.Macq, Bull. Acad. Roy. 467 


(1955); 40, 802 (1954). 


Belg. 41, 


Resonances C137 (n) E, =2 to 200 kev 
_E, (kev) _I(kev)  —L1.(p, n) 
8.8 0.09 
26.5 0.33 
47.4 0.20 
55.5 0.18 
65.0 0.18 
94.2 0.80 
141 
190 


L.A.Toller, J«R»Patterson, HeWeNewson, Phys. 
Reve. 99, 620A (1955). 


A36 /a3® variation of > 300% in radioactive 
ores attributed to C135 (a,p) 


GeWeWetherlll, Phys. Reve 96, 679 (1954). 


+10 
1€, = 0.092 -5 (theory, 0.082) 
large, Xe-filled pc 


<r 


MeLangeviIn, P.eRadvanyl, Compt. 


rend. 241, 33 
(1955). 


E 0.812 8 recoil 


if 


0.Kofoed-Hansen, Physe Reve 96, 1045 (1954). 


Erecoll (a3? tons) =9.8 +0.7 ev 
Consistent with BE, = 0.816 


AeHeSnell, FePleasonton, PhySe Reve 97, 246 
(1955); Physe Reve 98, LI7T4A (1955). 


Levels A‘¥°)(p,p') B= 9.61 ppl 
g-s- o(@) has a max. at 120° 


1.48 2 o asymmetric about 90° 


ReGeFreemantie, DedeProwse, A-sHossain, 
UeRotblat, Phys. Rev» 96, 1270 (1954). 
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19 19 
0.948 


x39 
19 20 


stable 
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A'4°) (stow nyy) 


sie 1.298 10 scin 


v.C.eKluyver, C.Van der Leun, 


Physica 21, 604 
(1955). 


si 0.935° 25 K‘39) (<22=mev y,n) 


ReNeKiine, 


DeJsZaffarano, Physs Reve 96, 1620 
(1954). 


mn +0.39094 8 KF I 
v(K39)/v(N2") = 0.64588 6 


L.C.eBrown, D.Williams, Phys. Reve 98, 1537A 


(1955). 
qa +014 4 double resonance 
G.eJeRitter, GeW.Sertes, Proc. Phys. Soc. 684A, 
450 (1955). 
Levels A3® (a, p) E,=7.4 
9-8: Q=-1.28 3 ppl 90° 
2.48 3 
VIR fais 


R.eBeSchwartz, J.W.Corbett, WeWeWatson, Phys. 
Reve 99, 655A (1955); priv. comm. 


Levels R27? (o..0') 


Sona 6.0, 7.0, 7.5 


2.53 Ss, several @ 
2.82 

3.03 4.48 

3.61 4.52 

3.89 4.69 

3.95 4.77 

4.10 4.94 

| 5.02 

4.14 5.18 


A.Sperduto, W.eWeBuechner, Phys, Rev. 100, 
961A (1955). - 


7, 1.33x10°Y 3 a 


7, 0.133x109Y 2 a 
29.6+0.7 B's/sec g K and 2.96+0.04 y's/ 
sec g K found from 5 K salts counted in 
cylindrical geometry 


A.D.Suttlie,uJr., WeF.sLibby, Anal. Chem. 27, 
921 (1955). 


T. 1.35x10°7 5 


Bo 1.320 20 
From 29.2+1.0 B's/sec g K 


AJ=4,yes shape 
scin 


S»Kono, Us Phys. Soc. Japan 10, 495 (1955). 


19 21 
1.3x109Y 


Kul 
L3 22 
stable 


t2 
19 23 
12.5" 


Tp 9.6x10% 6 42 Brsjsec g K 


; m8 
AeHee, AeCoche, P.Keller, MeJvarovoy, M.Wack, 
Anne geophyse 10, 19 (1954). 


&/B= 0.085 +0.005 
From A*°/K*°neasurements using Pb/U ages and 
assuming 29.5 6's/sec/gm K 


GedJ.Wasserburg, ReJUeHayden, Physe Reve 97, 86 
(1955). 


y/B=0.124 2  Co®° external standard scin 
=0.1214 Na" internal standard 
A.M.McNair, R.N.-Glover, H.W.Wilson, Phys. 


Rev. 99, 771 (1955). 


APo Rte measurements give mineral ages agree- 
ing with those from other methods assuming: 
B's/sec g K=29.442.7 
v/B= 0.090 t 0.038 


H.AsShillibeer, R.«DsRussell, Can. Us Phys. 
32, 681 (1954). 


Resonances K?? (n) E, =2 to 120 kev 
_, (kev) __T'(kev) Li (p,n) 
10 
23 
43 0.3 
58 0.6 
68 0.8 
96 
110 


LeAeToller, UeRePatterson, HeWeNewson, Physe 
Reve 99, 620 (1955). 


a(K*1) /q(K39) = 1.220 2 M 


C-A.Lee, B.P.Fabricand, R-«O-Carison, Iele 


Rabi, Phys. Rev. 91, 1395 (1953). 


Yy 10t* (0.309) 
100¢* (1.51) 
yy(e) J*4, 2, 0 


*Disagrees with results of Lazar and Bell 
[see NSA 8, 24B (1954)] 


V-Cappelter, ReKiIngethofer, Ze Naturf. 9a, 
1052 (1954). 


¥y 10.8%" (1.53) K'41) (pile n,y) 
*y rate from Ra calibrated ic, total 6 rate 
from 4 counter, See also Rb®® 


E.eWeEmery, NeVeall, Proce PhysSe Soce 68A, 346 
(1955). 


cas9 
20 19 
0.95 


Cato 
20 20 
stable 


C all2 
20 22 
stable 


cat3 
20 23 
stable 


, 


b 
_.. 


ah NEW NUCLEAR DATA 


No 0.84 level (< 5+t)* 
+Relative intensity at peak 


C.K.Bockelman, C.M.Braams, W.W.Buechner, 
0.B.Guthe, Phys. Rev. 99, 655A (1955)5 
*verbal report and priv. comm. 


‘Resonances K*+ (n) E, =2 to 120 kev cal 
E, (kev) P(kev)_ Li (p, n) aM oat 
35 ey Ge rer stable 
10 
23 
39 0.9 
58 
96 
110 
L.A.Toller, J.«R.~Patterson, H.W.Newson, Phys. 
Rev. 99, 620A (1955). 
(sim 20% 0.24 Tat ®1(340-Mev p); a 
80% 0.80 
Y 100t 0.375 10 scin 
~ 100F 0.615 10 47 
Ca 
* 20 27 
WeEs-Nervik, GeTeSeaborg, Physe Reve 97, 1092 8 
(1955). 4.8 
Levels A*° (a,p) E,=7-4 
Qg.S. Q=-3.36 3 ppl 90° 
0.65 3 
eg! ae 
R.oB-Schwartz, JeWeCorbett, W.W.Watson, Phys. 
Rev. 99, 655A (1955); priv. comm. 
T 0.905 1 cal¥®) (<19.5-Mev y,n) 
cats 
ReMeKi Ine, DeUeZaffarano, Phys. Reve 96, 1620 20 28 
(1954). 
Level Cal*?) (pp’t+ete) E =4.84 
3.46 10 J=0° sl pr 
No photon; pairs identified 
R.D.-Bent, T-«WeBonner, J«H.«McCrary, Phys. Reve 
98, 1325, 1198A (1955). 
Levels K?9 (a, p) E,=8.2 
Qg-S- Q=-0.19 7 a 40 
1.51 5 3.02 5 Paget! 
1.95 7 3.30 10* 0.223 
2.29 5 3.75 7 
2.59 7 4.09 10* 
*Observed only with E, =7.75 
UeP.Schiffer, Physe Reve 97, 428 (1955). 
Levels ca‘? (d,p) E,=7 87 
Level Th 
7Ot* gS. 3 d, p (4) 
< 10+ 0.37 WI 
Sc 
40+ 0.595 1 2330 
20+* 0.993 3(2 possible) Day? 
v st 1.95 - o* 


45 
Levels Ca*3 (dy p) E, = 4015 
. gS. Q=9.07 7 a 
1.15 
2.28 


At 90° o[ca*® (d,p)]/olca*t3 (d,p)] ~50 for gs. 
groups and ~100 for ist excited state groups; 


o[k*? (a, p) ]/o[ca*3 (a,p)] ~70 a 
K*? (a, p) E, =8.2 
gS. Q=0.98 10 a 
1.13 5 2.58 5 
1.92 5 2.97 5 
eeeore PE? ae 


UePeSchiffer, PhysSe Reve 97, 428 (1955). 


T 4.77 2 ca*®(siow ny) chem 
V(380-Mev p) chem 
p- 83% 0.660 10 sl 
17% 1.940 20 
Y 1+ 0.48 2 scin 
it 0.83 2 
~ 13+ 1.3) 2 
No 0.1507, 0.160, 0.234 y 
(0.48 y)(0.83y)  No(1.31y) y scin 
LeJeLidofsky, N»Benczer, V.K.Fischer, Phys. 
Rev. 99, 658A (1955); verbal report. 
Tp >2x 10147 Natural Ca pe 
From absence of negatrons 
H.Selig, Thesis, Carnegie !nst. Tech. (1954). 
17y 48 
T ga 1.6x10 7 84% Ca 
Egg G.1 3 scin 


Egg shows peak at 4.1 suggesting BBdecay 
without v's 


UsAsMcCarthy, Physs Revs 97, 1234 (1955). 


T 0.22° 3 ca'*®) (g0-Mev p,n) 
£* 9.0 4 scin 
y 3.75 4 


No a; no other strong y 
NeWeGlass, UJeRe«Richardson, Phys. Rev. 98, 
1251 (1955). 


T ~0.35° ca!) (23-Mev p,n) 


HeTyrén, PeAsTove, Physe Reve 96, 773(1954). 


Levels ca'*°l (dyn) BE, = 4.18 
g. 8. Q=-0.60 5 
0.82* 2.05 
107° 2.25 
1.74 ppl 0°, 30°, 45°, 90° 


*assignment uncertain 


HeS.Plendi!, FeE-Stelgert, Phys. R@ve 98, 1538A, 
(1955); verbal report. 


46 


gc 
21.7 124 
stable 


got 
21 25 
84 


a 


Resonances 


Yy 66% 


NUCLEAR SCIENCE ABSTRACTS 


By 94%, 
€ 6% 


9 100% 
0.12% 
No 1.38 y 
(1.16-y) y* 
Origin of 4% soft e's (attributed to IB; 
Bruner, Phys. Rev. 84, 282) questioned 


1.47 sl 


yy*iy*Na?? 
1.159 a=6.3x1075 
2.54 


(<0.5%) 


scin 


J.eW.Blue, 
(1955)5 


E.Bleuler, 
verbal 


Phys. Reve. 99, 659A 
report. 


Y ; 0.27 a=0.139* E4(M4 7) 


JeWeBlue, E.Bleuler, Phys. Reve 99, 659A 
(1955); “verbal report. 


sc? (p, p'y) 


E, $2.75 
No y with Ey <0.6 


scin 


H.eMark, CeMcClelland, CeGoodman, Physe Reve 
98, 1245 (1955). 


Levels Sc*> (p,p') E 

0.377 5 ! 

0.541 5 1.40: 

0.722 5 1.43 
1 


0.972 5 


G.C.Phillips, C.R.-Gossett, JsPeSchiffer, P.M. 
Windham, Phys. Reve 99, 655A (1955). 


yy delay < 30°HS 
By delay < 304#s 


Re-E.Azuma, Phil. Mag. 46, 1031 (1955). 


scin 
71 (17) = 0.162 


(1.12 y)(0.89y)(0) J=4, 2, 0 
Graph of (6) given (7/2<@6<m); 


TeHayashl, MeKawamura, AsAokl, Us Physe Soce 
Japan 10, 334 (1955). 


Sct) (n) E, =0.0015 to 5000 ev 
-0.13 3 kev T. =840 +25 mv 
=250 +10 mv 

3.6 [=180 ev of? ~3x10! 
slow and fast chopper, cryst 


Nev-ePattenden, Proce PhySe Soce 68A, 10411955). 


ca‘*8) (44-Mev p,2n); chem 


T 3.45% 10 
Be 0.46 2 


aBy 
0.62" “3 ; a 


0.157 7 Bly 
No other y No Ti x rays 


(0.46 6)(0.157) No (0.628) y 


scin 


W.eS.«Lyon, B.Kahn, Phys. Rev. 99, 728 (1955). 


sct7 
21°26 


3243° 


Ti 
22 


Tité 
22, 426 
stable 


Tit? 
22) 25: 
stable 


yels 74% 0.450 5 d 4.8%Ca chem; sl 
26%. 0.610 5 b 

Y 100+ 0.160 5 scin 

No .other y with E,, 7 0.16 (<0.01+t) 

B(0.160) scin 

LeJeLidofsky, NeBenczer, VeKeFischer, Physe 


Reve 99, 658A (1955); verbal report. 
Relative abundances 
qi%6 7.99 T1*9 5.46 
qmi*? 7.932 T15° = 55.25 
Ti#® 73.99 


JeEsHogg, Can. Ue Chem. 32, 1039 (1954). 


24 T1 (ny?) 
st 92 


3 
2 


E, =3.2 scin 


VeE.Scherrer, BaAsAlIIson, WeReFaust, Phys. 
Reve 96, 386 (1954). 


ia 0.58° T1(80-Mev p) 
HeTyran, P. AeTOve, PhySe Reve 96,773 (1954) 


chen 
scin 
Not p 2.4°Sc 


T > 23%" 


Y 0.16 
p 4.0"Sc chem 


Sc5 (3O-Mev D»2n) 


ReA-Sharpy ReMeDiamond, Physe Reve 93, 358 


(1954); * 96, 1713 (1954). 
(46) 
Level Tl (a,a'y) E,=6.0; scin 
y 0.890 14 T= Ae 
N.P.Heydenburg, G.eM.e.Temmer, Phys. Reve 99, 
617A (1955); “verbal report. 
Levels T1*8 (4,p) E,=4.16 pe 
g.S. } d,p(@) shows compound 
(0. 160) nucleus formation 
(1.40) 1 =1 stripping 


L.Le-Lee, Jr., WeRall, Phys. Rev. 99, 1384 
(1955). 


Level Ti*T@ary) 8, =1.2 to 3.4 
2, 0.160 €B(E2) =0.047 scin 
Previously reported 0.433 y «uot in Ti* 


GeM.Temmer, N.P.Heydenburg, Physe Reve 96, 
426 (1954); 93, 351 (1954); “prive comme 


Ti 8 
22) 26 
stable 


Tit9 
fF at ae 
stable 


NEW NUCLEAR DATA 


Level py the) (as ary) 
y 0.990 15 


Ey = 6.0; scin. 
oe bya Onas 


N-P.Heydenburg, G.M.Temmer, Phys. Rev. 99, 
617A (1955); “verbal report. 


Levels T1'*°)(d,p) By = 2.6 
~0.5" (ge 8+) ppl 
6* (1.35) 
4* (1.70) 
gh (2.41) 


*o in units of 107* barns 

d,p(@) of groups to 1.40 and 1.74 levels 
suggest stripping (with coulomb effects) 
rather than compound nucleus formation 


WeWePratt, Phys. Reve 97, 131 (1955). 


Levels T1*® (a,p) E,=4-16 pe 


(1.35) d,p(@) shows deviations 


(1.70) from 1, = 1 stripping 
L.L.eLee, Ur., WeRall, Phys. Rev. 99, 1384 
(1955). 
Resonances 718 (n) E,=1 to 55 kev 

£, (kev) J. __t__ I'(kev) 

18 1/2 Oori ~4 

38 472 oO 

53 1/2 0 205 


C.TeHibdon, Aslangsdorf, Ure, PhySe Reve 98, 
223A (1955); verbal report. 


T 5.80" 3 T19° (pile n,y) 
Se 1.50 5 scin 
Ze sees: F-K linear(E, > 1.5) 
Y 95.8+ 0.323 2 scin 
1.4+ 0.605 4 
4.2+ 0.928 5 
(1.50 6)(0.928 y) (2.13 £)(0.323 y) 
(0.323 y)(0.605 y) No other yy 
No 0.48 y (<0.4+) 
5.8 Tid! 3/2- 


stable yo! 


M.E.Bunker, JeWsStarner, Phys. Reve 97, 1272 
(1955). 


23 


47 


gy (50) (14-Mev d,p) 


fete Ze ley scin 
i 100+ 0.325 scin 
e+ 0.935 15 

(2.17 £)(0.325 y) 

No 2.55 (<20%) No 0.48 y (<3+) 

MeJeSterk, RsHeNussbaum, AeH.Wapstra, Physica 

21, 441 (1955). 

Be 2.13 3 FK linear (Eg >0.7)s1 

y. 100+ 0.32 scin 
aod; 0.45-0.7 vy scin 

(0.32y)(>1.9f) (0.32 ))(0.45<E, <0.7) 

No f7 with E,>2.1 (<5%) 

No 0.93y (<é6t) 


v'51) (fast n,p) chem; T15° (d,p) 


TheMayer—Kuckuk, H.eDaniel, Z.Naturf. 10a, 168 


(1955). 
T15° (pile n,y) 
Bo 1.8 a B(0.92 Y) 
2.4 a (0.32 Y) 
¥y 100¢ (0.32) scin 
it 0.610 15 
St 0.920 15 
(2.4 £)(0.32Y) (1.8 6)(0.92Y) 
(0.32 y)(0.61Y) No (0.32Y)(0.92Y) 
No 8 to gs. (<15%) Bio.32y)/h 


W.CeJordan, S.B.Burson, J.«MeLeBlanc, Phys. 
Reve 96, 1582 (1954); 98, 230A (1955). 


Resonances V(n) E, =2 to 100 kev 
E, (kev) _E, (kev) Li(p,n) 
4. 2222 
6.6 69.1 J=4 
11.5 87.1 J =3 
16.6 
Other weaker resonances with 22 <E, <70 
H.Marshak, HeWeNewson, Physs Reve 98, 1162A 
(1955). 
T 0.48 T1(23-Mev p) 
See also cr*7 V(57-¥eV p) 


HeTyrén, Pe AeTove, Phys. Reve 96, 773(195U)« 


48 


y50 
23 27 
>3x1015y 


y5l 
23 28 
stable 


Absence of 1.67, 1.2 8, 1.4 8*, Ti K x rays 
gives T>3x1015 y, 3x10?" y, 1045, 3x1014Y resp. 


UeHeintze, Ze Naturf. 10a, 77 (1955). 


23x 10147 

v S2tto 
te 

From absence of negatrons and Ti K x rays 


Natural V chem; pc 


H-Selig, Thesis, Carnegie Inst. Tech. (1954). 


Level, vib) (p,p'y) E, 21.35 y sein 
0.325 
H.eMark, CeMcClelland, C.Goodman, Phys. Reve 
98, 1245 (1955). 
y v5) (n,2y) -E,= 3.2 . sein 
st 0.33 
0.97 
1.67 


V.E.Scherrer, BeA-All Ison, WeReFaust, Phys. 
Reve 96, 386 (1954). 


NUCLEAR SCIENCE ABSTRACTS . a 
T 31" 1 T1(13-Mev 4) v53_ No evidence for 23"v53 Cr?3 (fast n) 
23. 30 ; 50 n ‘ 
B* 1.89 1 F-K plot linear sl fez Ti?" (48-Mev a) chem 
x ‘ 
No! bs 0.16 (<0.08% of B ) R.KeSheline, JeR-Wilkinson, BeU.Dropesky, 
No pe (0.05 to 0.21 Mev) T.TeShull, Phys. Reve 99, 1055 (1955). 
H.Daniel, Z. Naturf. 9a, 974% (1954). 
Cr 7 cr (ny 77) E,73.2  scin 
+ 2a 0.03¢ 0.75 
B 0.694 6 sir ° : 
No 2.01 B* (<0.19) No other 6* 0.10¢ 0.97 
0.73t = 1.48 
L.E.«KI II lon, Washington University, Disserta- fo in barns 
tion Abstr. 15, 858 (1955). 
VeE.Scherrer, BeAsAllison,y WeReFaust, Phys. 
Reve 96, 386 (1954). 
T 334° 20 Cr(22-Mev p) chem 
x Ti K x rays pe 
No B*(< 0.05) GM, scin crt62 7 ria V(57-Mev p) 
No y with 0.517 E, 70.03 ( <0.05%) scin 24 ze Cr(165-Mev p) 
No ce fevt 
HeTyran, PeAeTOVG, Phyte Reve 96, 77311954) 6 
W.S.eLyon, Physe Reve 97, 121 (19551. 3 : 
T 3279 20 = T1 #8) (15-Mev d,n) chem 
No 0.080, 0.120%, 0.128 pe, scin cri?7, 7 0.48 V(s7=Mev p) 
E, = 0.622 10 Yy continuum 24 23 gee also vt® ana mn*? Cr (100-Mev p) 
Shape of yy continuum in agreement with theory 
by Glauber and Martin HeTyrén, Pe AeTove, PhySe Reve 96, 77311954) 
ReW.eHayward, D.eD.Hoppes, Physe Reve 99, 659A 
(1955); verbal report. 
cr8 2u2 7 q1*6 (SoMev a,2n) chem 
24 24 
Bat EEE ge sabe Tey. 100+ 0.118 scin 
Vv (V5°) /v(H2) = 0.649518 8 ? ~100+ 0.307 
HeEsWalchli, ORNL-1775 (1954). (0.118 y)(0.307 y) 2 2 sein 
No other y No BB (<2%) p 16.2¢y 
ReKeSheline, UeReWEikinson, Physe Reve 99, 165 
i > 3x1018Y aire (19552; -98, 1538A/(1955). 


r ) agh Ni(360-Mev p) chem 


Pp 16.2°V 


sl ce 
scin 


ry, 95t 0.116 4 a~*0.02 Mi 

100F 0.305 10 a~.0.006 E2 
No 8* (<2), no other y's (<0.2%) 
(0.116 Y)(0«305 Y) 


aa : Pett 


Re van Lieshout, 0.H.Greenberg, C.S.Wu, Physe 
Revs 98, 1171A (1955). 


eer! y i Ver } 


- ry if ; ; a4 
> erst y 9.8% (0.32) a, = 1.5x 1073 Mi scin 


a.) ¥Y/x= 0.098 


27. 
< M.E.Bunker, J.W.Starner, Phys. Rev. 97, 1272 
,* (1955); 99, 1906 (1955). 
7 
0.325 5 Mi sl ce, Cp 


a= 1.45 +0.15x1073 


Z.O'Friel, AsH.Weber, Phys. Revs 99, 659A 
(1955); verbal report. 


Level Ti'*8! (any) £,=6.0 
19 v'52) (p,ny) 
see Mate 0.750 11 scin 


N.P.Heydenburg, GeM-e-Temmer, Phys. Reve 99 
617A (1955). 


cree? -y Cr°3 (p,p'y) > E,= 1.3; y scin 
hess 0.155  €B(E2) = 0.015 
stable 


HeMark, CeMcClelland, C.Goodman, Phys. Rev. 
98, 1245 (1955). 


ynt9, + 0.45 
25 24 gee also cr*? 


Cr (100-Mev p} 


HeTyren, Pe. AeTOve, Phys- Revs 96, 773(1954). 


und0 > 0.26° Cr (45-Mev p) 
‘4 a 0.28 1n55 (95-Mev p) 
3 


HeTyeany Pe AeTovey PhySs Revs 96, 773 (1954) 


i oe 5.729 2 cr'5?) (15-Mev 4, 2n) 
25 ae aca for 104 days chem 
5-72 

< 5 E.WeBackofen, ReH.«Herber, Physe Reve 97, 743 
“a.2= 2 (1955). 

* 

| -06 : } nam | 

i BY = 0.474 0.08 yyy oH 

' _ ReSehe, 2.Phyee 137, 523 (195%). 
nlve-\ 

goer ee 140% Cr)3(9.5-Mev p,n); chem 
ee. | x K x ray a GM 
No 


x 
_ Assumed o[Cr?? (p,n)] ~olcr®* (p,n)] 


UeReWilkinson, ReKkiSheline, Phys. Rev. 99, 

152, 1630A penaees 
pter?idoz.%.u 2 . - 
t@¢ei) j ¥e o2¥n 


Mn2? 
25 30 
stable 
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2919 1 cr'54) (15-Mev d, 2n) 


“counted ne 104 days chem 


E.W.Backofen, Reus Herber, Phys. Reve 97, 743 
(1955). 


T 290% 10 cr‘5*? (4, 2n) 
From analysis of decay of 20 samples 


P.Kafalas, Thesis, MIT August 1954. 


¥ (0.835) Fe'5®) (4,a) chem 

Anisotropy up to 90% in y(@,T) shows 0.835 y 
is not dipole and that angular momentum of 
e-+vis the minimum for given J; and J, 


M.A.Grace, C.eE.Johnson, NeKurti, HeR-eLemmer, 
FeNsHeRobinson, Phils Mags 45, 1192 (195¥)- 


Y (0.835) Fe'56) (qq) chem 
Polarization as f(6,T) shows that if 
quadrupole, 0.835 y is E2 


G-R.~BIishop, JeM.Danlels, H.Durand, 
C.EsJohnson, JePerez, Phils Mage 45,1197 
(1954). 


+042 iS} 


K.Murakawa, J. Phys. 
(19551; Phys. Rev. 


Soc. Japan 10, 736 
92, 325 (1955). 


Qa +0.6 mo,F Mic 
q@ coupling compared with that for Re0, Cl 


AaJavan, A.Engelbrecht, Phy&- Reve 96, 649. 
(1954)- 


Level mn? (n.n'y)  _E, 0.2 to 1.0 
y 0.1282 s27/2 - 


DeAsLind, UJedJ«eVan Loef, Phys. Reve 99, 621A 
(1955); Phys. Reve 98, 224A (1955) 


Level mn? (p,p'y) * E, = 3.60 


ane 0.128 sm ce 


EeM.eBernstein, HoeWeLewls, Phys. Reve 99, 617A 
(1955). 


Level m5 (p, pt) EL 4.6 to 5.7 sm 


0.128 7 


UePeSchiffer, PeMsWindham, CeReGossett, GeCe 
Phiibips,. Phys. Reve 99, 655A (1955). 


50 


mn 


25 
stable 


26 


Fe 


30 
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Level mF (a,ary) E,=3.5 aot 
Yy 0.128 €B(E2) =0.070 scin . 
E2 excitation E2 from a yield/p yield 
GeM.Temmer, N.P.Heydenburg, Phys» Reve 96, 
426 (1954); 93, 351 (1954). 
Levels Mn5 (p,p'y) E =2.1; y scin 
0.131*  €B(E2) =0.087 
G2975"" 
*Yield curve given for FE, =0.55 to2.5 , 
**May be due to Mn?5 (p,n¥y) 
H.Mark, C.McClelland, C.Goodman, Phys. Reve 
98, 1245 (1955). 
¥y Mn?5 (n, n'y) EB, =0.7 to 1.3 
st 0.126 3 scin 
20¢ 0.853 7* 
it ~0.98 
*Graph of o from threshold (0.98) to 1.3 
UeMeFreeman, Phit. Mage 46, 12 (1955). 
Y yn? (n, 2) E,=3e2 scin 
0.58 1.50 
0.67 st 1.86 
st 0.83 Sime 2e2 
1.16 
V.E.Scherrer, BeAsAblison, WeReFaust, Phys. 
Reve 96, 386 (1954). 
Resonances Mn?? (n) E, ™2 to 100 kev 
E, (kev) _E, (kev) 
2.4 J=3 21.2 
7.3 27.3 
9.0 35.1 J=3 
Other weak resonances present Li (p, n) 
HeMarshak, HeWeNewson, PhySe Reve 98, 1162A 
(1955). 
Fe># 
26 28 
stable 


Resonances m5 (n,n'y) £E, = 0.98 to1.3 


Graph of yleld of 0.853y scin 
UsM.Freeman, Phil. Mage 46, 12 (1955). 
Levels Fe (n,n') E, 7404 
0.08+ Q. 8: ppl 90° 
0.036+ 0.8 
0.021+ 2.0 
0.012+ 2.6 
0.020+ 3.0 


+barns/sterad at 90° 


Bedennings, J«eWeddell, l.eAlexeff, R»LeHellens, 
PhyS. Reve 98, 582 (1955); 95, 636A (1954)3 
99, 621 (1955). 


Levels Fe (n,n') E, = 15.4 
~t.9 scin 90° 
4.5 11 
5.8 10 
7.8 8 


R.Ramanna, N.Veeraraghavan, 


P.K.efyengar, 
Nuovo Cime 1, 623 (1955). 


IA Fe (n»n*y) E, =2e7 
0.462 1.42 scin 
0.634 1.59 
0.85) 1.76 
0.989 2.10 
1.28 2.66 


O-LeLefferty, LeAeRayburn, TeMeHahn, Physe 
Reve 96, 381 (195495 95, 301A, 637A(19542~ 


Y Fe (n,n'y) E,=3e2 scin 
1.18f 0.84 
0.39F 1.17 
0.33t 1.67 

fo in barns 


VeEeScherrer, B.A-Ablison, WeR.-Faust, Phys. 
Reve 96, 386 (1954). 


y's Fe (n,nty) E, 7404 
0.85 2.1 scin 
1.20 2.5 
1.73 3.0 
ReMeStinclair, Phys. Reve 98, 114¥7TA (1955); 
verbal report. 
Y Fe(n,n'y) E, =4-5 
0.85 2 scin 
1.20 3 
1.73 4 
© 2208) not clearly resolved 
2.50 
3.52 9 
GeL.Griffith, Phys. Rev. 98, 579 (1955). 
Level Fe?" (n,n’y) E,= 2.5 
1.40 5 


n scin,y scin 


LeE.~Beghian, D.Hicks, B-Milman, 


Phil. Mag. 
46, 963 (1955). 


Level Fe" (n,n’y) E = 4.4 
1.40 2 y scin 
No other y with EY < 3.0 
R.M.Sinchair, Phys. Rev. 99, 1351; 98, 
114U7A (1955). 
Level Fe)" (p,p') E, $5.7 si 
1.413 5 - 


GoCePhIIET ps, CeReGossett, JuP.Schiffer, Pome 
Windham, Phys. Revs 99, 655A (1955)- 


Fe56 
26 30 
stable 


NEW NUCLEAR DATA 


Level Fe?" (d,p) E, = 10 a 


g.S. Q=7.18 7 


CwE.McFarland, FeB.sShull, AeJdsElwyn, B.Zeldman, 
Phys. Reve 99, 655A (1955); priv. comm. 


mn? (p,ny) 
0.420 

0.505 

0.650 ? 
0.975* 

*May also be due to Mn59 (p,p'y) 


Levels E,= 2.45 Yy scin 


HeMark, CeMcClelland, C.Goodman, Physe Reve 


98, 1245 (1955). 


Fe 56? (p, pr) 
(0.84) 


Level 
™~40* 
*o in mb 
Angular distribution and o suggest 
applicability of the direct interaction 
theory [see Phys. Rev. 92,350(1953) } 


E,=17 


GeSchrank, P.C.Gugelot, !.E.Dayton, Phys. 
Reve 96, 1156 (1954). 


Level Fe (p,p') E 


0.845 5 


G-CePhitlips, C.ReGossett, UJePeSchiffer, PeMe 
Windham, Phys. Reve 99, 655A (1955). 


Fe'56) (a, aty) 
0.854 13 


Level E — 6.0; 


T = 2. gHuS* 


scin 


NeP.Heydenburg, GeMeTemmer, Phys. Reve 99, 
T17A (1955); verbal report. 


Level re'55) (n,nty) E,=0.7 to 1.8 
0.841 5 scin 
Graph of o from threshold to 1.3 
JeMoFreeman, Phil. Mag. 46, 12 (1955). 
e 
Level Fe'56) (nynty) E, = 1.77 
(0.85) J =2+ nye) 


UedUeVan Loef, DeAsLind, Phys. Reve. 98, 224A 
(1955); 99, 621A (1955); verbal report. 


Levels Fe? (n,n‘y) EB, = 2.5 
0.85 3 n scin,y scin 
2.07 5 y scin 


L.E.Beghian, D.-Hicks, B-Milman, Phil. Mag. 
46, 963 (1955). 


Fer 
26 30 


stable 


Feo? 
26, 931 
stable 


51 
Resonances Mn?? (p,p' +0.131y) y scin 
Graph of yield given for E, =0.55 to 2.5 
HeMark, C.eMcClelland, C.Goodman, Phys. Reve 
98, 1245 (1955). 
Levels Fe°® (4,p) E, = 10 a 
Level 2 

6t G-S. 1 Q=5.49 6 

at leo, 4 

it 1.65 6 

10+ 2.46 6 

3t 3.23 6 

. 
at 4.11 10 
Level Fe*! (d,p) E, = 10 


g.S. lL =1 


n 


CeE.McFarland, F.eBseShull, AeJsElwyn, BeZeidman, 
Physe Reve 99, 655A (1955); priv. comm, 


Fe '56) (polarized th n,+y) 
g.S. J=1/2 
From left circular polarization of g.s. 7.64y 


Level 


G.eTrumpy, Nature 176, 507 (1955). 


Levels 270°Co?’ source chem 
J=3/2” (0.014) 0.123y (6,T),scin 
J=5/2” (0.137) Yy polarization 


0.123y 1s M1(96%) + E2(4%) 


G-R.Bishop, M.A.Grace, C-E.vJohnson, A.C. 
Knipper, HeR-Lemmer, J.Perez y Jorba, R-Ge 
Scurlock, Phil. Mag. 46, 951 (1955). 


Levels Fe? @,ary) E, = 3.5 

y (0.014) sein 
0.123* 
(0.137) eB (Ez) = 0.043 


*Excitation function suggests y emitted from 
0.137 level 


GeM.Tommer, N-P.Heydenburg, PhysSe Reve 96, 
426 (1954)3 93, 351 (1954)3 95, 629A (1954)- 


Level Fe’(p,p'y)  E=0.58; y scin 


(0.137) €B(E2) ~0.015 


H.ReLemmer, O.dsAs.Segaert, MseA.Grace, Proc. 
Phys. Soce 68A, 701 (1955). 


Resonances Fe 56) (n, ny) 
Graph of yield of 0.841 y 


E,=0.7 to 1.8 
scin 


UeM.Freeman, Phile Mage 46, 12 (1955)6 


52 


Fe 


26 


58 
32 


stable 
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Levels Fe5! (4, p) E, = 10 a 
Level J 
it Q-S. 1 Q=7.89 7 
8t 0.79 7°14 
25+ 1.62 6 1 
50t 2.67 7 1 
aot. 8,2 7 4 


C.E.McFarland, 
Phys. Reve 99, 


FeBeShull, AseJsElwyn, B.Zeidman, 
655A (1955); priv. comm. 


Cu!65) (> 20-Mev n,ap) 
¥y scin 
Also produced by 

4) (> 20-Mev n,a) and ni'64? (26-Mev d,ap) 


E.Ricci, J.»Pahissa Campa, N.Nussis, 2. 
Naturf. 10a, 654 (1955). 


T 0.20° 
See also cu)? 


Fe (23-Mev p) 
Ni (50-Mev p) 


HeTyrén, PsA.TOVe, PhySs Reve 96, 77311954) 


|| 2.8 9* ¥(@,T); scin 
oy. (0.845) AJg=2 

CLE, PANGS S29 

(1.75) Ag=1 

(2.30) 

(2.60) Ag=1 

(3.25) AJ=0, 2 


*Assuming J =4 


Led.sGallaher, C.Whittle, JsAs.Beun, A.N.Diddens 
C.J.Gorter, MeJsSteenland, Physica 21, 117 


(1955). 

y (0.845) 2.03 sein 
1.24 2.60 
1.75 3.25 


2.30 peak* probably escape peak of 3.25y 


(1.5 8)(0.845Y , 1.244) scin 


(1.24y)(0.845y)(@) J=4, 2, O (or 2, 2, 0) 
(1.75y)(1.24y)(@) J=5, 4, 2 (or 3, 4, 2) 
(2.03Y)(1.24y)(@) J=4, 4, 2 


(1.75y)(0.845y)(@) for the ist - 3"¢ correla- 
tion has same shape as (1.75)(1.24)(@) 
1st - 2°49 correlation 


M.Sakai, J. Phys. Soc. Japan, 10, 


729 (1955). 
*Phys. Rev. 95, 101 (1954). 


tk 2674 
fate vw ~0.30 sd 
cy: 30* 0.0146 30: 10: 2.5 s7 ce 
0.029 scin 
0.0998 scin,s77 ce 
100* 0.1228 100: 9:1.5 sd,s7ce 
80* 0.1374 80: 8 sd, s77 ce 
0.700 scin 
(0.029)(0.1007, 0.7007) scin 


No (0.0297)(0.123y, 0.137) 
No (0.7007)(0.1007, 0.1237, 0.137) 
*Relative intensity of ce, 


UeM.Cork, M.K.«Brice, L.«C.Schmid, Phys. Rev. 
99, 703 (1955). 


Co28 
27 31 
12¢ 


f 
B* yw (may be impurity) MH, scin 
€ 100% K x ray >scin,scin 
x ~100%* 0.05% a not low* 


~ 100% 0.120 a<0.1 
(0.014 (0.120 y) delay ~1077* 
(0.014) x observed* 


LeWadansky, FeRasettl, Phys. Reve 97, 837 
(1955); *prive comme April (1955). 


ni'58) (22-Mev p,2p) chem 

No B* (<2x10734) sl, scin 

Y L* 0.123 2 scin, sl ce 
1% 0.137 2 

No other 7's with 0.05 <E, <0.6 scin 


*Relative intensities of ce 


B.Crasemann, D.eLeManley, Physe Reve 98, 66 
(1955). 


Fe (56) (148-Mev d,n) chem 

Y 0.0144 1 a=15 1 pce, scin 
(0.123) 
(0.137) 

No 8+ (<0.08% from absence of 7*) scin 


(0.0144 y)(0.123 y) delay =1.0x1077* 1 
X(~0.13Y) delay <5x1078§ 

Delay reversal shows 0.014-y follows 0.123-y 
No € to gS. or 0.014 level in Fe?! ( <14%) 


xX/VXYVIY s¢in 
2109 Cor? 
= 
0.134 
0.134 0.120 
0.014 } T~107/8 
Stable Feo? 


H.R.Lemmer, O.J.A.Segaert, MeAeGrace, Proc. 
Phys. Soc. 68A, 701 (1955). 


g(Co®g.s.)/g(Co®g.s.) =constant for all ~ 
temperatures ye,T); scin 

2(Co5®g, s.)/j(Co®°g. s.) calculated for different 
assumptions of spin and interaction 


J.C.Wheatiey, D.F.Griffing, Re-O.HiII, Phys. 
Rev. 99, 334% (1955). 


T 71.0% 

B* 0.485 10 sd 

y st 0.500 scinyy* (6) By 
st 0.8149  K/IM large scin 
w 1.3.? 

B(0.500y, 0.814y) ‘y* (0.5007, 0.814y) 

No other 8* 


uU-M.Cork, M.sK.sBrice, L.C.Schmid, Phys. Rev. 
99, 703 (1955). 


if 
ya 


j 
eas v8 


q 


iColtoa) re | 


i Cai 4 
stable 


SE —<—<=—- 


i Ae 


pe 


mane aS NEW NUCLEAR DATA. 
Co?9(p,p'y) E, $2.75 08 
No y with E_ <0.6 sein Th? 
Y 5.2) 
H.eMark, C.McClelland, C.Goodman, Phys. Reve 
98, 1245 (1955). 
7 Co59 (n, 27) E,*3e2 scin 
020t 0.60 0.15f 1:7 
0.82t 1.15 0.19 «62.5 
0o53t 1.49 
fo in barns 
VeEeScherrer, BeAsAlilson, WoReFaust, Phys. 
Revs 96, 386 (1954). 
Iu U3 2° y(6,T); scin 
(~1.2Y)(0,T) J=4. 2. 0 
*Assuming J(co®°)¢.s. =5 
O.U.Poppema, MedeSteenland, JeAeBeun, Code 
Gorter, Physica 21, 233 (1955). 
B- 0.309 3 sl 
F-K plot linear above 0.066 
@.Bolla, S.Terranil, L.Zeappa, Nuovo Cim. 12, 
875 (1954). 
No delayea By (r,, < 500%*) Ni 
28 
VeZoWinterstelger, Bull. Inst. Nuclear Sele, 
Borts Kidrich 4, 79 (1954). 
Byana yydelay <10°"* scin 
Z.6a ¥-P.Honrt, Feclernon, Phys. Reve 97 
61 (1955); 9%, 780A (1958).. : wid% 
28 26 
<5" 
(1.17)(1.33) (@) J=4, 2,0 Bothy's E2 
7 (r) = 0.1687 12 scin 4155 
$.Colombo, A.»Rossi, A.Scotti, Nuovo Cim. 2, i be 
471; 1, 522 (1955). 5 
yy\e) from paramagnetic crystal source same nis 
at 286°K and 20°K a pia 
* sta e 


HeReLemmer, MeAeGrace, Proce Phy8s Soe 67A, 
1051 (1954). 


53 

Levels C05? (45D) E,*5 
G8 Q=5.283 8 sit 90° 
0.060 3 2.610 & 
0.286 3 2.624 6 
0.445 3 2.786 9 
0.513 3 2.870 13 
0.557 5 2.924 9 
0.622 4 3.038 9 
0.792 3 3.120 9 
1.012 3 3.138 9 
1.6287 °5 3.208 9 
1.394 4 3.288 9 
1.533 6 3.304 9 
1.663 6 4.221 9 
1.825 6 4.302 10 
2.005 6 4.421 10 
2.065 6 4.494 13 
2.154 6 §.533 13 
2.295 6 4.571] 13 
2.370 13 


GeMeFoglesong, 0.G.Foxwell, Phys. Reve 96, 
1001° (1954). 


Resonances C059 (n) E, =2 to 100 kev 
E, (kev) Li(D,n) 

5.4 

7.8 

28.3 


H.Marshak, HeWeNewson, Phys. Reve 98, 1162A 
(1955). 


Y Ni (ny 27) E,=32 scin 
0.05¢ 0.89 vu.sat 1.89 
0.84 1.383 0.01¢ 2.7 

fo in barns 


V.EsScherrer, BeA-Albison, WeReFaust, Phys. 
REVe 96, 386 (1954)~ 


Not observed from Ni(sé6-Mev p) chem; 7<5" 


ReWeFink, Thesis, Univ. of Rochester (1953). 


Not observed from Ni(9@-Mev p) chem; 7<5" 


ReWoFInk, Thesis, Univ. of Rochester (1953). 


Level ni® (p,p') E, = 4.6 to 5.7 s7 


1.453 5 


UeP.Schiffer, PeMeWindham, C.R-Gossett, GeCeo 
Phillips, Phys. Reve 99, 655A (1955)- 


54 


Ni?? 
28 31 
765x107 


yj 00 
28) 52 
stable 


ni 6! 
26 33 
stable 


Cu 
29 
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Resonances ni°° (n) E, =2 to 270 kev 
E,(kev) £,(kev) = L1 (p»n) 

5 st 162 

st 7 192 

st 65 st 21 

109 236 
124 No peak at 229 kev* 

st 142 


ReCeBlock, HeWeNewson, PhySe Reve 98, 1162A 


(1955); *prive comm. 
Resonances ni°5 (n) E, =1 to 160 kev 
_E, (kev) as =. L I'(kev) 
16 Lj2 Oor ie 
65 1/2 ) 2.9 
144 1/2 0 ~4 
160 1/2 QO ~4 


CeTeHIibdon, AsLangsdorfy, 


PhySe Reve 98, 223A 
(1955); verbal report. 


Level ni®° (p,p') E,=4.€ to 5.7 s7 


1.329 5 


JeP.Schiffer, 


P.M.Windham, C.eR.-Gossett, G.C. 
Phillips, 


Physe Revs 99, 655A (1955). 


Resonances wi®°(n) E,=2 to 270 kev 
_E, (kev) _£, (kev) _ Li (p, n) 

st 15 140 

st 30 162 

Bt 67 st 188 

88 st 200 

99 , 257 

109 


ReCeBlock, HeW.Newson, PhySe Reve 98, 1162A 
(1955). 


B 


W.eE.Nervik, GeTeSeaborg, Phys. Reve 97, 1092 
(4955). 


0.3 tal®1(g40-Mev p); a 


Levels Cu(n,n’) E, = 2.5 
1.0 pe 
1.40 12 
Geneva Conf. 8/P/714 (1955), M.V.Pasechnik 
(USSR). 
Y Cu (n, n'y) E,* 3-2 scin 
0.21t 0.66 O-6it 1.87 
0.12t 0.96 0.16¢ 1.9 
qo in barns 


VeEeScherrer, BeAsAlbison, WeR.-Faust, Physe 
Reve 96, 386 (1954). 


cu57? 


29 28 


cy58? 
Se OR 


cu 83 
29 «3% 
stable 


7 0.185 
See also co54 


Ni (60-Mev p) 


HeTyron, PabsTOve, PhySe Rove 96, 77311954) 


T G6": 2 N15® (5.5-Mev d, 2n) 
B* <0.7 87 
T.Yuasa, M.sE.Nahmias, M.Vivargent, J. physe 


radium 16, 654 (1955). 


T 3° Ni (23-Mev p) 


H-Tyrén, P.A.Tove, PhySe ReVe 96, 173 (1954)~ 


ni'58) (5-Mev d,n); chem 


T 815 2 

B* 3.4 5 a 

Y 0.88 2 scin 
1.31 2 


No 0.33y, 0.4y, 0.42% 
At least 2 other y's with 1.5< By <5 


L.Lindner, GeA.Brinkman, 


A.C.Pieterse, 
Physica 21, 745 (1955). 


T 83° 1 n15°(5.5-Mev d,n) 
i 100t =«-:«*4+285 5 s7 
“yh <Srae SER re scin 


No Y with 0.08 <E,< 0.45 (<0.2+) 


T.- Yuasa, MsE.Nahmias, M.Vivargent, J. phys. 
radium 16, 654 (1955). 


No y cu'®3? ( < g5-Mev -y,n) 
(0.155, $1.2) <0.9% of yxy scin 
No(0.56y)y* Lscin 
No y with E> 1.2 scin 


JeMeRold, toFeWright, Mature 175, 296 (1955). 


m +2.220586 I 
v (Cu®3) fv (Na?3) = 1.002008 16 


HeEsWalehi1, ORNL-1775 (1954). 


q “0.16 3 para 


BeBleaney, KeD-Bowers, MeHelePryce, Proc. Roy: 
Soce 228A, 166 (1955). 


Levels cu®3 (p,p") E,=4.6 to 5.7 s7 
0.669 5 1.410 5 
0.968 5 1.549 5 
1.326 5 


UeP.Schiffer, PeMeWindham, C.R-Gossett, GeC.- 
Phillips, Phys. Revs 99, 655A (1955)- 


cuS3 
29° 94 
stable 


cu §5 
29 36 
stable 


Zn 


NEW NUCLEAR DATA 


Level cu®3 (p, p'y) E 72.2; y scin 260 
0.67 2 2 au) 39 
Pay 
C.E£.Weller, U.C.Grosskreutz, Phys. Reve 99, 
655A (1955); priv. comm. 
Levels cu'$3) ,a'y) E,= 7% y scin 
0.690 11 €B(E2) = 0.017 - 61 
= n 
0.990 15  €B(E2) = 0.069 30 31 
Tes” 
G.M.Temmer, N.«P.s.Heydenburg, Phys. Rev. 100, 
961A (1955); priv. comm. 
Cu!63? (y,n) = 17.55 to 17.67 
Structure in giant resonance observed from 
yield of 10"cu 
De P.Bunbury, Proce PhySe SOGe GT7Ay, 11061195420 
cs 12.80" 3 differential ic 
UeTobatbem, Js phys. radium 16, 48 (1955). 
zn4 
30 34 
stable 
cu'$3? (polarized th n,y) 
The compound nucleus has J=2 from left 
circular polarization of g.s. 7.91y 
GeTrumpy, Nature 176, 507 (1955). 
ya +2. 378967 z 
v(cu®5) jv (Ht) = 0.283954 4 
HeEsWatchif, ORNL-1775 (1954). 
q -0.15 3 para- 
BeBleaney, KeO-eBowers, MeHeLsPryce, Proce 
Roy. Soce 228A, 166 (1955). 
cu’) (p,p') E, =4.6 to 5.7 s7 
No levels observed below 1.5 
zn®5 
J.P.Schiffer, P.M.Windham, C.R.-Gossett, G.-C. 30 35 
Phillips, Phys. Reve 99, 655A (1955). a 
245 
x 2n (Ny ?Y) E,73e2 scin 
1.3t 1.02 
0.03t 1.3 66 
0.02t 1.6 Zn 
fo in barns se 
stable 


V.E.Scherrer, B-A-All ison, WeR-Faust, Phys. 


Reve 96, 386 (1954). 


55 
N1i5®(52-Mev a,2n) chem 
T 2.1" 4 p 23"cu 
Weak y's with 0.5<E <3 due to zn®, n°! 2 
Not produced by Ni?°(15-Mev a, 2n) 
LeLindner, GeAsBrinkman, Physica 21, 747 
(1955). 
T 1.57 1 Ni?®(18-Mev a,n) chem 
Bt 4.9 5 scin 
No strong y scin 
p 3.3%cu 
JsB.Cumming, Phys. Reve 99, 1645A (1955). 
N1°°(15-,52-Mev a,n) chem 
oF 1.48™ 3 p 3.3"cu 
B* 4.8 3 a 
See also m®° 
L.eLindner, GsA.Brinkman, Physica 21, 747 
(1955). 
Level zn°* (a,a"y) EB,=7 y sein 
1.00 T= HHS (g=3x 107*) 
G.M.Temmer, N.P.Heydenburg, Phys. Rev. 100, 
961A (1955); priv. comm. 
cuo3 (p,) E, = 1.9 
Y 31+ 0.78 2 40+ 2.07 2. scin 
100+ 0.97 2 40+ Zeeh eae 
17+ hahiGe2 3.84 ? 
29+ Leste 5.64 


Many others with 5.6 <By <10 
(0.97 y)(0.78 jy, 1.16, 1.30 ¥, 2.07 Y, 2.4? y) 


C.EeWellter, J.«CeGrosskreutz, 


Phys Reve 99, 
655A (1955); priv. comm. 


zn'$4) tyyn) E=17.55 to 1767 
Possible structure in giant resonance from 


yield of 38"Zn 


O.P.Bunbury, Proce PhyS. SoOce 67A,1106(1954)-~ 


zn‘) (polarized th n,y) 
Left circular polarization of 7.88y studied; 
the terminal level of the y transition has 
J=3/2,5/2 for dipole, quadrupole radiation 


GeTrumpy, Nature 176, 507 (1955). 


Level mn'®5) @,a'y) 


1.04 Tea te 


E,=7% y scin 
-4 
(a = 2x107") 


G.«M.Temmer, NePeHeydenburg, 
961A (1955); priv. comm. 


Physe Rev. 100, 


56 


zn67 


FO" 37 
stable 


zn9 
39. 39 
~ryh 
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cu®> (p,y) E =1.9 es 
¥ 0.83 2 Zula scin 
1.04 2 3.76 2 see 
1.372" 4.12 2 
Zale 2 4.33 2 
2.41 ? 4.52 2 
Many others with 4.5 <E, <10 
(1.04 y)(0.83y, 1.03 y, 1.37, 2.17, 2.757) 
No 3.41 y 
C.E.Weller, UJeCeGrosskreutz, PhySe Reve 99, 
655A (1955)3 prive comm. 
67 = 
zn’ @,atry) E, = 305 
Dé 0.092* (2unresolved y's) scin z 71 
0.182 €B(E2) = 0.043 50 ek 
“Excitation function shows y's emitted from 3 
0.182 level 
G.«M.Temmer, NeP.»«Heydenburg, PhySs Reve 96, 
426 (1954)5 93, 351 (1954). 
Bo = 100% .. 0.914 d.14"zn; sl 
A.BeSmith, Dissertation Abstr. 13,849(1953)- 
Ga 
31 
B- 0.85 m'68) (th n,y); a 
No y scin 
UsM.lLeBlanc, JeMsCork, S.B.Burson, Physe Rev. 
97, 750 (1955). 67 
Ga 
31 36 
78" 
Levels zné® (4, p) Ey"11.9 scin 
100t gS Q"H.1615 1 =1° dspla) 
40¢ (0.435) tia4 
A25t 0.77 1," 2? 
1.6 - 
tRelative mumbers at forward peaks 
FeSeEby, Phy8s Revs 96, 1355 (195993 939 925A 
(1959). 
Ly 0.435  a'= 02053 M4 sl 
A.BeSmith, Olssertation Abstfe 13,849(1953)» 
y 0.435 zn'6®) (th n,y) a6? 
No other y No By scin 31 38 
stable 


UsHsLeBlanc, Js«M.Cork, S.8.Burson, Phys. Reve 
97, 750 (19551. 


ee a tong apigeo m7°(pile n,y) 
[sh 2.4 2° aby,a 
oy ~ryns “two ORID sein 

0.51* 

w 0.90 

w 1.09 


*Not same as 0.49 yor 3"m( AE, = 0.03) 
(2.4 B)(0.51y) B(0.12, 0.61, 0.90, 1.094) 
No (0.127)(0.51y) 


UeMeLeBlanc, JeM.Cork, S.8.Burson, Phys. Reve 
97, 750 (1955); 94%, 1436A (1954). 


+ Fa a m°(pile n,y) 
fom 1.5 1 aBy 
Yy 0.38 scin By 
0.49* scin By 
0.6! scin By 


*Not same as 0.51yof 2.2" (AE, = 0.03) 
(1.5 8)(0.38Y, 0.49 Y, 0.61) 39 cn 
All three 7's in cascade scin y7 


UeM.sLeBlanc, JeMeCork, S.B.Burson, Phys. Reve 
97, 750 (1955); 94, 1436A (1954). 


jz(Ga!*) 4x (Ga®?) = .1.2708242 20 pare 


M.Rice, R.V.Pound, Phys. Rev. 99, 1036 (1955) 


chen 


zn '661(26-Mev d,n) 
y 5+ (0.090) 15+ 0.388 Scir 
95+ (0.092) 0.5+ 0.485 7 
54+ (0.182) 0.2 0.595 10 
~0.2t 0.201 ~0.2+ 0.690 10 
5.3+ ° (0.206) ~0.2t 0.780 10 
49+ 0/296- 0.45+ 0.870 10 


(~0.2y)(0.090y,~0.2y, 0.2067, 0.3887, 
0.485) 

(~0.3y)(~0.20y, 0.485) 

(~0.4y)(~ 0.207, 0.4857) 


(~0.2y)(~0.2y) (6) indicates 
J= 3/2, 5/2, 5/2 1f both y's M1 
Assuming the 0.2967 to be pure M1, the 0.485- 
has <0.5% E2 and J= 3/2, 3/2, 3/2 from 
(0.485 Y0.296 y)(@) g 


(0.206y)(0.092y) delay= 9.3+ 0.24% scin 


L.H.«T-Rietjens, HeJ.«Van den Bold, Physica 21, 
701 (1955). 


Pus 


os 


+ bow 
' 


#2.010809 “785-7 I 


ya 
_.4(GaS°) /v(Na??) = 0,907349.20,.. . 


toeez)-46F. 
HeEoWalchii, ORNL=1775 (1954). 


4 


Ga’! 
31 “4o" 


stable . 


lay! 


Ge70 
8 


Ea 


stable 


Asan 


O11 2 ar Nt: 


(n 
Interaction constant = at 6 cps. 


 ReT.Daly, dee, Jets Holloway, Phys. Revs 96, 


539 gate 


 +2..554922 if 
(G32) fue?) = = 1.152872 8 


He E.walchii, ORNL-1775 (1954). 


(0.15 2 M 
Interaction constant= 115+ 7 cps 


ReTeDaly, dfey Ueto Holloway, 
539 (1954). 


Physe Revs 96; 


[ore 42% 0.637 9% 2.529 Ss 
31% 0.959 8% 3.166 
10% 1.508 
ry T+ 0.601 4+ 1.463 scin 
21+ 0.630 6+ 1.595 
* 0.690 6+ 1.859 
3+ 0.768 30+ 2.203 
2° St 0.810 10+ 2.491 
93+ 0.834 17+ 2.508 
10+ 0.894 0.4+ 2.827 
7+ 1.050 0.04+ 3.086 
2+ [.317  0.02+ 3.350 


+ Photons/100;8~ —*No photon, ce, only 


MeWedJohns, B.CeChidhey, |/R.«Williams, 
Phys. Reve. 99, 1645A (1955). 


Y Ge{n,n'y) E, = 4-4 
a ee A 
Maze, Ocble- iy? scin 
100+ 0.61 74 
bet 0. 84 We 
42+ Vs Ly 40) 
~ ot 1.25 74? 
*T <0.35 
ReMeSinclair, Phys. Reve 99, 621A (1955); 
verbal report. 
Level Ge!° (a, a"y) E, =6-5; scin 
1.020 15 T=1,4HHS 


N.P.Heydenburg, GeMeTemmer, Phys. Revs 99, 


617A (1955); verbal report. 


Level Ge'79 (n, n'y) 
ae nie © 4806. 


E, =4.4 

scin 
ReM.Sinclair, 621A (1955); 
verbal report, 


Phys. Reve 99, 


Ge'?°) (pire. n,y), chem 
y continuum, scin 


T 12.59 7 
E 0.231 3. 


A.Bisi, E. Pi pearen Nuovo 


Cim. 2, 290 (1955). 


is Geena E.Zimmer, 


NEW. NUCLEAR DATA. 


Ge” 1 


ary? 


32 40 
stable 


ge’3 
32) 41 
stable 


Ge’ 
52 42 
stable 


57 


».e (L) =1. 3 
pieygued ,(L)/e, (K) = 1.26 pe 


€/€« =0.50, 0.22 or (O01 theory) for 
fluorescence yield 0.45" » 0.49 or 0.54 resp. 


M.Langevin, Compt. rend. 239, 1625 (1954)3 
*burhop, The Auger Effect, Cambe Unive Press 
Pe 48 (1952); Broyles, Thomas, Haynes, Phys. 
Reve 89, 723 (1953). 


Level Ge bh?! (n,n'y) E,=4.4 

Yy 0.84 scin 
ReM.eSinclair, Phys. Reve 99, 621A (1955); 
verbal reporte 

Level Ge!? (a, a'y) E,, = 6.0; Sein 
‘y 0.830 13 = 4, guus* 
N.P.Heydenburg, G.eM.Temmer, Phys. Reve. 99, 
617A (1955); *verbal report. 

Level Geary) BE =3.5 

Y 0.068 €B(E2) =0.042 scin 


No 0.014 Y or 0.054 y observed 


G.M.Temmer, N.-P.Heydenburg, Phys. Reve 96, 
426 (1954)5 93, 351 (1954)5 95, 629A (1954)- 


Level * (a,a'y) =6.0; scin 

¥ 0.593 9 7 =9.0x107228" 

N.P.Heydenburg, GeM.e.Temmer, PhysSs Rev. 

99, 617A (1955); “verbal report. 

Level Ge!7*? (y,7) As’* vapor 

Y (0.596) Jy= 2 yy e@) 
T= 17 BS o 


FeR.eMetzger, Phys. Revs. 99, 613A (1955). 


Level Ge'’*) (nyn'y) En=4.4 
Y 100+ 0.61 scin 
~ Ot 1n25* 


*Assigned from systematics (Phys. Rev. 98, 
214) 


ReM. Sinclair; Phys. Revs 99, 621A 11955); 


verbal report. 
Bo ~ 0.72 Ge’*(n,y) scinBy 
11.4% 0.919 20 
0.975 20 
1.188 20 
y Ret 0.066 25+ 0.427 5 scin 
120+ 0.199 23+ 0.477 10 
1000+ 0.264 4 18t 0.628 5 
(0.72,8)(0.4777) | (0.975 8)(0.199y) scin 
(0.9198)(0.265y) No (1.188) y 


(0.199'y)(0.066-y, 0.4277) 
No 0.1217, 0.136y (<1.5+) 
No 0.402y > (<0.3+) 


AeW.eSchardt, UePeWelker, Phys. Rev. 99, 
810 (1955). 
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Ge’6 
32 44 
stable 
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Li yg> 2 Ge74 (pile n,y) 
Y 0.1385 10 K/LM>3 S37 ce, scin 


S$.-B8.-Burson, W.C.Jordan, JsmMereBlanc, Phys. 
Reve 96, 1555 (1954)3 95, 613A (1954). 


Level Ge’ (a,a"y)  E,=6.0; scin 
¥Y 0.566 9 7 = 11eus 
N.P.Heydenburg, GeM.Temmer, Physs. Reve 99, 
617A (1955); verbal report. 
By 41 <3 Ge? (pile nyy) a By 
~1.5 a By 

2.1 a By 
Y 0.210 1 0.91 2  #scin 

0.215 3 1.09 2 

0.265 1 1.19 2 

0.365 7 1.36 3 

0.410 8 (1.46) * 

0.560 10 (1.54) * 

0.625 15 1.75 3 

0.710 15 2.00 5 

0.79 2 2.30 5 
*Unresolved 


ua ~Oe21 00265 023565 02410 00560 0-625 
0.210 ¥ 


0.215 Y 

00265 Y Y ¥ 

0.365 x Y 

0410 Y N N 24 

0.560 i ¥ x Y 

0.625 Y 

0079 Y Y “4 ¥ Y 
0.91 Y Ys Y Y N Y? 
1.19 N iv N N N 
1.36 Y Y Y N Y 
1.75 ¥ 


Coincidences observed (Y) and not observed (N) 
between y, and indicated y, 


NO 06300 Ys 00327 Ys 00428 Vs 0466 Y 

NO 2.75 y (Na?* impurity) 

(“103 8) (1.09 'Y) (45 8) (0.56 Y) 

(201 B) (~Oe21 Ys 00265 Vs 00385 Vr 00410 Y) 
(1009 Y) y delay>1.6"® 


S.B.Burson, WeCeJordan, JeMeLeBlanc, Phys. 
Reve 96, 1555 (1954%)5 95, 613A (1954)- 


- 52° 2 Ge76 (pile nyy) 
Bo 10% —~9i7 a By 
90* (2.9) scin 
Y 100t ~=s-_«0. 159 3 
100¢ 0.215 3 


(~2e7 B) (0.215 Y) No 8(0.159 ¥) 
NO (00159 Y) (06215 ¥) *2.7 B/2.9 B= 1/9 


5.B.Burson, W.C.vordan, JeM-LeBlanc, Phys. 
Reve 96, 1555 (1954); 95, 613A (1954). 


As? 


33 


4368? 
33 35 


as®9 
B30n50 
15" 


aE 27 Se(fast n) 
Possibly Se but not Ge activity 


chen 


‘CeYthler, GeHerrmann, Ze Elektrochem 58, 630 


(1954). 


a ~7M Ge'T) ( >40-Mev p,3n) chem 


FeDeSeButement, EsGeProut, Phil. Mage 46, 357 
(1955). 


is? Ge'7°! ( >20-Mev P,2n) chem 


7 

B* 2.9 a 

No other 8* 

Y 0.23 scin 

No other y pp 40"Ge chem 

F.D.S.Butement, E.eGeProut, Phile Mage 

46, 357 (1955). 

T a7" 9 Cu(125-Mev n'*) chem 

Bt 67+ 1.35 3  FeK linear s 
SSF 2.45 4 FK linear 

Y 1.07 4 


Other peaks at 1.5, 2.15, 2.75, 3.25 


A.EsSouch, Proc. Phys. Soce 68A, 760 (1955). 


¥y 0.18 Ge'’°)(eMev p,n) chem 
1.06 1.74 scin 
1.36 2.04 


F.D.S.Butement, EeGeProut, Phile Mage 46, 357 
(1955). 


+ 62" 3 


Ge?°(11-Mev d,n) chem 
p: "0.815 10 sl 
yY  ~2.3% 0.023005 K/LM~1 sl ce 


23* 0.1750 3 K:L:M=#81:4:1 
a, =0.096 EZ 
7* (0.175) delay = 0.0745 


*ce per 100 B* 


WeEsGraves, AceCeGeMitchell, Phys. Reve 97 
1033 (1955). ei! Z 


: 65" 5 
Ge'7°) (25-Mev d,n) chem; ms 
p* Bt «0.25 ? sl 
97+ 0.813 10 
is* 09-0233 3 K/LM =5.4 sl ce 
21* 0.1745 4 K/LM =8.9 sd ce 
ww = 0.535 40 ? scin 
e,/B*= 2.1+1.0 from e,/B*= 1.5 
(0.813 B)(0.175y) sl 
(ce, 0.023Y(0.175Y) sl 


*ce per 100 Bt 
(Continued) 


As’? 
33 (42 


stable 


As’® 
235, 85 
26.5% 


As’? 
B39) tt 
38.7" 


area" 


NEW NUCLEAR DATA 


Ge’! 


SeThulin, JeMoreau, HeAtterling, Arkiv Fysik 


8, 219 (1954). 


Levels As a,a'y) E,=7 yscin 
€B (E2) 
0.200 3 0.012 
0.283 5 0.049 
0.574 8 0.10 
0.814 13 0.13 
No 0.068 
G-eM.Temmer, N-P.Heydenburg, Phys. Rev. 100, 
961A (1955)3 priv. comm. 
Sm 2.5% 0.36 sl 
16.0% 1.76 
31.0% 2.41 
50.5% 2.965 10 AJ = 2,yes shape 
Y 100+ 0.549 4 scin, sl pe 
20+ 0.643 6 
21+ 1.200 6 
et 1.402 15 
4+ 2.053 18 
(1.76 £)(1.20 y) (2.41 B)(0.55y) scin 
(0.55y)(0.64y, 2.05 y, 1.47?) scin 
(1.20 y)(1.40y) No y (1.7 <E, <1.8) 


UeDeKurbatov, B.8.Murray, MeSakal, Phys. Reve 


98, 674 (1955). 


T 38.7" 5 


Br'81) (y,a) 


UeSchmouker, P.Erdds, P. Jordan, 
J. phys. radium 16, 169 (1955). 


chem 


P.Stoll, 


ag!76) (pile n,y) chem 


Y 0.13+ 0.086 1 scin 
0.26+ 0.160 5 
2.5¢ 0.245 2 
0.8+ 0.525 5 


No y with 0.02 <E<0.08 (<0.2+) 


0.033 y attributed to lodine escape peak 
0.020 y attributed to external bremsstrahlung 


No (0.086 y)(0.08 <E,, <0.7) 


No (0.160 y)(0.03 <Ey <0.4) (0.245 y)(0.270 v7) 


+Photons per 100 disintegrations 


HeLangevin, Us phys. radium 16, 238 (1955). 


~ 


Aste 


33° 44 
Ffooae 


As’9 


33 46 
g™ 


As20? 
33 O47 


$e73 
34 39 
7.15 


59 
d 12%Ge 
y 11+ 0.086 100+ =—s_-«0.. 2443 scin 
5+ 0.161 31+ 0.525 
No 0.282y (<0. 1+) 
No y with 0.020< EY< 0.030 pe 
A.Bisi, E.Germagnoli, L.Zappa, E.«Zimmer, Nuovo 
Cim. 2, 290 (1955). 
T 9.17 Se(fast n) chem 


p 3.9"Se chen 


C.Ythler, GeHerrmann, Zs Elektrochem. 58, 630 


(1954). 


Ti ~36° 


C.Ythier, GeHerrmann, 


(1954). 
ae'7°) (3o-Mev ayn) chem 
B*  i00f* 1.28.2 
<1t* 1.661 sl 
4 29.8** 00659 2 K/IM=10.2 Mi sl ce 
T< 0.00545 VY 
104** 0.359 1 T=6.0!° Me yy 
NO 0c86Y, 1-31Y (< 1%) scin 
(0+369Y)(0.066Y) ¥* (0.0868 Y, 0.359) 
*@* delay for>99% 01 7 (0.0667) 
**ce per 100 B* 
ReWeHayward, D.«DeHoppes, Phys. Reve 98, 1172A. 
(1955); verbal report. 
Level Sel@,a'y) E,=7 y scin 
0:63810 7=8'"*s la = 05001) 
G.M.Temmer, N.«P.sHeydenburg, Phys. Reve 100, 
961A (1955); prive comm. 
As!5(22-Mev d,2n) chem 
J 5/2 ocse’® Mic 


q +lel 2 
a(Se’5) /q(Se’9) = 1.2578 6 


L.CsAamodt, P.C.Fletcher, Phys. 


se'®) (rast Nn, p) 


chen 


Z. Elektrochem.58, 630 


Reve 98, 1224 


(1955); 94, 789A (1954). 
Oy se‘7*) (n,y) 
aA 0.0244 S7T Ce, 
~ Bt 0.0663 ~0.86 sl pe,scin 
0.0812 ? 
7+ 0.0969 ~1.8 E2/M1 vy (6) 
28+ 0.1211 0.10 Ose 
94+ 0.136! 0.07 ~0.2 
“3+ (0.199) ~0.03 
100+ (0.265) 0.016 ~4 
46+ (0.280) 0.019 24 
2+ (0.305) ~0.03 
25+ (0.402) 0.0024 
x 81+ K x ray 
No 0.0767y (< 0.6%) s7 pe,ce 
Noé€ tog.s. (< 20%) 
(Continued) 
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se76 
3% 42 
stable 


Se’? 
at 45 


stable 


se78 
34 44 
stable 


34 46 
stable 
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(0.066y)(K x ray, 0.136y, 0.199) 
(0.097y)(K x ray, 0.2807 ?, 0.305y 7) 
(0.121y)(K x ray, 0.280) 
(0.136y)(K x ray, 0.265) No (0.402 y)y 
(K x ray) (0.199y, 0.265y, 0.2807, 0.402) 
(0.121y)(0.280y)(@) J=3/2, 5/2(or 3/2), 3/2 
(0.136y)(0.265y)(@) J=3/2, 3/2(or 1/2), 3/2 
Delay< 10-?° for 
(ce 0.097y)(ce~0.29 y) and 
(ce~0.13 y)(ce 0.29 y) 


scin 


AeW.Schardt, 
810 (1955). 


UsP.Welker, Phys. Reve. 99, 


Highest energy sum peak at 0.405 is strongest 
(0.138 y)(0.2697) No (0.098 y)y > scin 
No (0.077 Y)(0. 269 y) Possible (0.1m y)y 


D.C.lu, WeH.Kelly, MeLeWiedenbeck, Phys. Reve 
97, 139 (1955). 


Level Selo a,a'y)o. E,=7 y scin 
0.5679 7T=98s (a= 0.002) 
G.»M-Temmer, Ne«PsHeydenburg, Phys. Reve 100, 
961A (1955): prive comm. 
m +0.5324786 I 
v(Se'’) /v(H) = 1.242100 19 
H.E.Walchli, ORNL=1775 (1954). 
y Se’7 (a,a"y) E,=7 sein 
0.086 
0.160 Not excited directly 
0.211 
0.244 €B(E2) = 0.12 
0.457 €B (E2) = 0.33 
(O.211y)(0.244y) a(0.244y)(@) isotropic 


a(0.457y)(@) favors J=5/2 for 0.457 level 


G.M.Temmer, N«P.Heydenburg, Phys» Rev. 100, 
961A (19551; prive comm. 


se’® @,a"y) E=7 
0L615 "Io 7 = 0" 


Yy scin 
(a= 0.001) 


Level 


GeM.Temmer, N»P.»Heydenburg, Physe Reve. 100, 
961A (1955); prive comm. 


T 3.91" 5 Br'79) (fast n,p) chem 


C.Ythler, GeHerrmann, Ze Elektrochem. 58, 630 
(1954). 


se®° (a,a"y) 
0.654 11 7 = 0s 


E,=7% y sein 
(a = 0.001) 


Level 


G.M.eTemmer, NeP.eHeydenburg, Phys. Rev. 100, 
961A (1955)3 prive comm, 


Br 
35 


Br’9 
35 44 
stable 


Br8l 
35 46 
stable 


T 18.2" 2 4 57"Se chem 


C.Ythier, GeHerrmann, Z- Elektrochem. 58, 630 
(1954). 


T 56.8" 2 Br'®!) (rast np) chem 


C.Ythier, GeHerrmann, Ze Elektrochem. 58, 630 
(1954). 


¥ ~0.100° K/L=4.0+0.2 


a =8.6+2.4 E37 


sce 


GeM.Drabkin, LaleRusinov, Doklady 
SSSR 97, 417 (1954). 


Akad. Nauk 


Se®? (a,a'y) E,=7 y scin 
0.880 13 7= 445" (a = 5x10-*) 


Level 


G.«M.Temmer, N.P.Heydenburg, 
961A (1955); prive comm 


Physe Reve 100, 


Abundances 
Br’? 50.56% Br’?/Br®+ = 1.0217 2 
Br®l ug. 4g 


Ratio same in samples from 5 geological 
sources 


A.E.Cameron, E-L-Lippert, Ure, Science 121, 
136 (1955). 


12 17.50 Kr’® source 

“y 0.20 ? 0.85 ? scin 
0.56 ~ilee (double) 
0.66 


A 1.86 y with 7~30" was observed in a ms 
sample of Kr’® (+pr’6) 


S.Thulin, Arkiv Fystk 9, 137 (1955). 


m +2.098991 ‘Near 
v(Br?9) /v(Na23) =0.947140 9 


HeEeWalchi?t, ORNL=1775 (1954). 


a(Br’?)/q(Br°*) = 1.1973 6. M 


B.P.Fabricand, R«O.Carlson, CeA.lee, Iele 


Rabi, Phys. Revs 92, 1403 (1953). 


42262597 I 
(orld) jutinty ed sgonaas Me enosodaee 


HeEsWalchili, ORNL-1775 (1954). 


Tei nk 


‘ 


NEW NUCLEAR DATA 


_ Br'79) (g0-Mev p,4n) chemjms Kr79 
~10.5" 36 43 
34.5" 
0.028 0.316 scin 2 
0.093 0.40 
‘ 0.267 
No Bt scin 
S.Thutin, Arktv Fystk 9, 137 (1955). 
85 
Kr? Br'?9) (So-Mev p,m) chem ms Pate 
36 Ne T 1.20 10 37 
Let 3 
Be 7+ 0.85 sl aes 
32+ 1.67 
6it+ 1.86 
K/LM 
Y ~36* 0.0242 5 1.3 sl ce 
100* 0.10768 3.6 
45* 0.131110 8.2 
28* 0.1493 10 ~— 5 
0.2% 0.246 3 
ec Oe 0.281 3 
~0.4* 0.313 1 
0.665 scin 
0.870 setae 
(0.665 y)(ce, 0.1312 y, ce, 0-149 y,~0.14 Y) 4.48 
No (0.665 y)(ce, 0.108 ¥) 
€,/B*= 0.2 
*ce, per 1000 6* 
S.Thultn, Arkiv Fystk 9, 137 (195 
Kr87 
K 79 (79) . Te 
r Br (25-Mev d,2n) chem ms 78™ 
an 2 ~7+ 0.325 20 sl 
aees 93+ 0.598 5 F-K linear 
K/LM K/LM 
y 100* 0.0445 7.2 9* 0.9069 9.4 
<o 0.0840 57 0.2* 0.3455 
15* 0.1361 8.6 a" 0.3892 
tle 0.1805 15* 0.3977 10 
6* 0.2086 6.9 0.3* 0.5259 
A hs 0.2173 10.6 9* 0.6064 7.8 
noir 0.2613 8.0 0.4* 0.8334 
6* 0.2998 10.8 sd ce 
*Relative intensity ce, 
(ce, 0.044) y delay <0.34* eae 
No (ce, 0.084y)(E,>0.3) No (0.598 B)y ‘ a 
(ce, 0.044 y)/e,, =0.03 Bt fe, =0.25 sl % 
€,/B*= 10.8+2.0 (recalculated using K fluo- 
F rescence yield = 0.63) 
pS ae ety eae Arkiv 
Br‘79! (d,2n) chem; ms 
Ba 9+ 0.330 sl, sl By 
91+ (0.598) sl 
(0.330 AYE, >0.08) 
=. (Ce, 0.044 YE, £0.22) 
(ce, 0,084 Y)(E, 70-04) 
|, (ey 0.186 (E, $0.27) roe! 
Pig (ce, 0.261 Y)(E,, 0.30) 37 ” 
4.7 


«No (ce, 0,606 Y)(E,, v 
Decay scheme is proposed — 


> 0.04) 


S.eThulin, Arkiv Fysik 9, 137 (1955). 
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= 1.71 Bs _ pe 

= 1.80 16 ce 

Hence €, /E,.° 0.26 3, 0.16 3 (theory 0.10) if 
fluorescence yleld=0.57, 0.80 


ear/eax 


P.sRadvanyi, Ann. Phys. 10, 584 (1955); J. 
phys. radium 16, 509 (1955). 


J 9/2 U(n,f) 8 
- 1.001 from Mg5/Hg3 = 1.035 2 
q +0.25 from 4g 5/453 = 1.66 10 
E.Rasmussen, V«Middelboe, Z. Phys. 144, 
160 (1955). 
U(n,f) chem; ms 
Br 0.672 7 Ad= 2,yes shape sl 
ey. 0.517 5 scin 
SeThulin, Arkiv Fysik 9, 137 (1955). 
U(n,f) chem; ms 
i 0.824 8 sl 
y (0.305) K/IM=6.2 sd ce 
SeThulin, Arkiv Fysik 9, 137 (1955). 
U(n,f) chem; ms 
Ee Pot eel's3 sl By 
$ 10%. 3.3 
265%. (3.8) 
¥; 100+ 0.403 4 <6+ 2.05 5 scin 
19+ 0.847 9 42+ 2.57 4 
'.75°2 
(1.3 /)(2.57y)°- (1.38, 3.8£)(0.403y7) sl,scin 
(~3.3 £)(0.847 Y) 
(0.403 y)(2.57 y) No (0.403 y)(0.847 ¥) scin 
SeThulin, Arkiv Fystk 9, 137 (1955). 
U(n,f) chem; ms 
¥ 20+ 0.166 sl ce,scin 
100+ 0.191 40t 1.55 
14+ 0.36 }.85 2 
e5t 0.845 <'50t 7) 2.19 
< 10+ inner 100+ 2.40 


(ce, 0.191 y)/ (ce, 0.028 y) ~ 0.05 

(0.191 y)(~0.5£,~2.5/) (ce, 0.028 Y)(~0.5 f) 
(0.191 y)(2.19 y) (ce 0.028 y)(0.166y, 2.19 Y) 
No (ce 0.028 y)(0.191 y, 2.40) 

No (0.191 )(0.845 y, 2.40) 


SeThulin, Arkiv Fystk 9, 137 (1955). 


3/2 


J 
od 42.00 6 

P.sHobson, J.CeHubbs, WeA-NIerenberg, | 
hibssitsbes, Phyte Rev 96, 1450 (1954)5 
Physe Rev. 99, 612A (1955). 
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Rbo> 
Si o-48 
stable 


Rbos 
Sheets 
16279 
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ey +1.348217 I 
v(Rb85) /v(H2) = 0.628985 5 
HeEsWalchli, ORNL-1775 (1954). 
a 40.29 2 M 
HeKruger, U.eMeyer-Berkhout, Naturwiss. 42, 94 
(1955); Z. Phys. 141, 185 (1955). 
q +0.31 M 
B.Senitzky, I.e!eRabl, MelePerl, Phys. Rev. 
98, 1537A (1955). 
J 2 M 
bE -1.69 1 
E-H.Bellamy, KeFeSmith, Phile Mage 44, 33 
(1953); Nature 168, 5§6(1951). 
T 18.64% y U(n,f) ion chem 
Followed 8 samples for 7 to 9 half-lives 
UseBeNiday, Physe Reve 98, 42 (1955).~ 
T 18.669 3 Rb‘®5) (pile n,y) chem 
¥y 8.5%* (1.08) 4r B, 1c 
Observed for™~4 half-lives 
*y rate from Ra calibrated ic, total / rate 
from 477 counter. See also K*?, 
E.WeEmery, JeEeSeBradley, NeVeall, Nature 
175, 34% (1955); E-WeEmery, NeVeall, Proc. 
PhySs Soce 68A, 346 (1955). 
Rb'85! (pile n,y) chem 
Br 15% ~0.73 F-K linear sd Ly 
85% 1.770 10 AJ =2,yes shape sd 
Y 1.08 scin 
JeLaberrique-Frolow, MeLederer, Ue phySe 
radium 16, 346 (1955). 
Bo 0.715 10 sl Ay 


1.798 AJ=2, yes shape sl 


ReSeCalrd, AsCeoGeMitchell, Phys. Reve 94, 412 


(1954). 
Ba 15% 0.694 sir 
5% (0.832) 
80% 1.767 AJ= 2,yes shape 
Y Ww 0.935 si pe 
1.083 


LeE-KItl lon, Washington University, Disserta— 
tion Abstre 15, 858 (1955). 


Rb86 
37 49 
Ce a 


Rbo? 
FT yO 
6.2x102°Y 


$88 
38 50 
stable 


Levels Rb®? (4, D) Ey = 1504 
qg.S. ? Q= 6.2 3 scin 
1.5 2 


WeSewall, Physe Reve 96, 664 (1954). 


+2. 741451 
v (Rb®") /v(Na?3) = 1.237041 8 


H.E.Walchli, ORNL-1775 (1954). 


a +0.14 1 M 


HeKruger, U.eMeyer—Berkhout, Naturwisse 42, 94 
(1955); Z. Physs. 141, 185 (1955). 


a(Rb®5) /q(Rb°7) = 2.0669 5 
Implies q=+0.15 See RbD®°5, genitzky et al. 


JeW.Trischka, R.-Braunstein, Phys. Reve 96, 
968 (1954). 


T 4.3 x 10°F GM 
Corrections for backscattering and absorption 


1.Geese-Bahnisch, E.Huster, Naturwiss. 41, 
495 (1954). 


Y 60+ 0.908 U(n,f) chem; scin 
100+ 1.85 <10+ 2.76 
4+ 2.18 3 Os2F 8S 2er 
SeThulin, Arkiv Fysik 9, 137 (1955). 
i : (0.388) @=0.28 ic 
Authors conclude y is E5 d soy 


t.AceAntonowa, 1.V.Estulin, tzvest. Akad. Nauk 


Sere Fiz. SSSR 18, 79 (1954); JU. phys. 
radium 16, 534 (1955). 
Resonance sr®7 (n) _chopper 
-3 -3 
_E, (ev) J, Go ev) Tao ev) 
3.56 0.€0 205 


A.Stolovy, UsAsHarvey, Phys. Reve 99,611A 
(1955); prive comm. 


Resonance gr'87 (pn, -y) 


3.58 ev 


E,, = 0.025 to 500 ev 
o[?=5.6 to 64 
mod cyc 


E.Meservey, Phys. Reve 96, 1006 (195425 86, 
605A (1952). 


$89? 
38 51 


sr 
38 52 
28) 


y88 
3:9! 3D) 


105% 
GeSe 
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ue 60.59 2  sr88(siow n,y) chem 88 
39°49 
GeHerrmann, Z. Elektrochem. 58, 626 (1954). Det. 
GeHerrmann, FeStrassmann, Z.Naturfe 100,146 
(1955). 
Levels sr®8 (d,p) Ey = 1501 
g-S- Q= 4.29 15 scin 
1.09 
NeS.Wall, Physe Reve 96, 664 (1954). y90 
39 51 
64.2" 
tT ~10% sr®® (slow n,y) chem 
a 
Analysis of decay curve suggests 10° p of 50%Sr 
GeHerrmann, ZeElektrochem. 58, 626 (1954). 
GeHerrmann, FeStrassmann, ZeNaturf. 10a,146 
(1955). 
T 27.79 4 U(n,f); 47 pc,ms 
D.M.Wiles, ReH.»Tomlinson, Can J. Phys. 33, 
133 (1955). 
T ~309 Specific activity; ms 
G.WeReed, Phys. Rev. 98, 1327 (1955). 
aT 28.49 
K.F.Flynn, L.E.Glendenin, E.~P.Steinberg, 
quoted by GeW.Reed, Phys. Rev. 98, 1327 
(1955). 
U 9.75 7 U(pile n,f) chem 
jate 50% 0.8 a 
25% 1.4 
25% 2.7 
p SO"Y chem; p 57*Y chem 
GeHerrmann, Z.Elektrochem. 58, 626 (1954). 
GeHerrmann, F.Strassmann, Z.Naturf. 10a, 146 
(1955). 
Sr‘88) (20-Mev d,2n) chem 
Yy (0.908) scin 
1.83 
No 2.74y (<0.5% of 1.83) 
D.E.-Alburger, A.W.Sunyar, Phys. Reve. 99, 
695 (1955). 
y9! 
sr‘88) (18-Mev d,2n) chem es 
(0.91y~)(1.87y)(@) J=3, 2, Cor 3, 1, 0 
(0.917~)(1-87 y)( t,) consistent with 
Jz; 2*, ot or J=3, 1*, oF scin 


G.R.Bishop, JsP-Perez y Jorba, Phys. Revs 98, 
89 (1955). / 


63 


T 3.7x10745 3 85%Zr source 

No B* (no 7+) sein 

y 0.395 5 K/LM=8.4 scin 
a~0.02 E3 

7 from xy delay 

E.KeHyde, M-eGeFlorence, AsEsLarsh, Phys. Reve 

97, 1255 (1955). 

T 64.24" 30 4 28%sr chem; GM 

H.eL.eVolchok, JeLeKulp, Phys. Reve 97, 102 

(1955). 

Ti 64.22 2 d 28¥8r chem; GM 

P.Schmeling, Z- Naturf. 10a, 79 (1955). 

¥ 64.8" d 28%Sr chem; GM 

E.V.Marathe, J. Scie Ind. Research, India, 

14B, 354 (1955). 

jel 100% 2.26 sT 

No other 6 with 0.5<E,< 2.26 

No photons with R,~1.75 (<5x107'S) scin 

ce corresponding to FE. =1.75 (0.005%) and 


nuclear pairs (~0.02%) suggest O‘»0* sl 


O0.E.Johnson, R.«GeJohnson, LeMeLanger, Phys. 
Rev. 98, 1517 (1955). 


No nuclear y (< 107") scin 


B.Saraf, JeVarma, C.E.Mandeville, Phy%~« Reve 


98, 1206A (1955); prive comm. 

Levels ¥°? (4,D) E,715.1 scin 
9-3. L=2 Q=4.41 5 
1.17* t,=0 a, p( 6) 


*Possibly two unresolved levels 


N.SeWall, Phys. Reve 96, 664, 670 (1954) 


T 57.59 5 U(n, f) chem 
Ae. 0.36 2 a By 

(1.55) 47 pe 
2, 0.22% 1.190 5 scin, ic 
No other y's with 0.1<E, <2.0 (< 0.01%) 


B.eKahn, W.eSeLyon, Phys. Reve 98, 58 (1955)6 
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Zr 
40 


ACE 
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zr‘) (7.8-Mev dja) chem 
T 3.4% 7 
B% 3265 2 s7 
iy 10+ Os2uer scin 
itt 0.48 2 (double) 
19+ 0.9% 3 (double 7) 
~10t 1.45 10 ? 
Coed by» aQie 2o%2 
~0.2+ Zoe Lane 
(Eg> 1-3) (0.487, 0.94) (Eg < 1.3) (1.45) 
(0.21y)(0.48y, O0.94y, 1.457) 
(0.48y)(0.48y, 0.94y, 1.457) 
(0.94)(1.45) 
W.A-Cassatt, Ure, WeWeMeinke, Phys. Reve. 99, 


760 (1955). 


Zr(p, p'y) EB, S2.75 scin 
No y with E,, < 0.6 


HeMark, C.McClelland, C.Goodman, Phys. Rev. 
98, 1245 (1955). 


Levels Zr(n,n') E =4.4 ppl 
~0.009+ 252 
~0.008+ 2.8 7? 


No 0.93 level 
+ do/dw (90°) 


J.sBeWeddell, B.eJennings, ReLeHellens, Phys. 
Rev. 99, 621A (1955). 
i Zr (Ny ?Y) E,=3-2 scin 
0.038t 0.69 O14 1.5 
0.40f 0.89 0.44¢ 2.2 
0.12f 1.14 
yo in barns 


VeEeScherrer, BeAsAliison, WeReFaust, Phys. 
Revs 96, 386 (1954). 


Ave Zr (n,? Y) E, 24.5 
0.92 
2.20 
3.27 


GeleGriffith, Phys. Reve 98, 579 (1955) 


ts 0.83° 3 zr?° (fast n,n) 

Di 2.30 2 ES scin 

Graph of o from threshold (2.3) to 44 shows 
higher levels feed this metastable state 

Comparison with Hawer-Feshbach theory gives 
best fit for 1=5* 

Not d 15"Nb* 


E-CeCampbell, ReWePeolle, FeCeMalenschein, 
PoWeStelson, Phy&%. Reve 98, 1172A (1955)5 
*verbal report. 


zr?! 
49 51 


stable 


stable 


Wb 
41 


Resonances zr?° (n) = 5 to 140 kev 
_E, (kev) (kev) Li(p,n) 
18 0.12 _ 
42 0.40 


P.F.Nichols, ReGeSmith, HeWeNewson, Phys. Reve 
99, 621A (1955) 


Resonance gr? (n) chopper 
E, (ev) 
296 
A.Stolovy, JseAeHarvey, Physe Reve 99, 611A 


(1955); priv. comm. 


Resonances zr?? (n) BE =5 to 140 kev 
_E, (kev) _['(kev) Li (p,n) 

P 0.05 

48 0.35 


P.F.Nichols, R»«GeSmith, HeWeNewson, Phys. Reve 
99, 621A (1955) 


Resonances zr?" (n) E, =5 to 140 kev 
_E, (kev) I (kev) Li (p,n) 
20 0.11 
yy 0.20 
68 0.50 
P.FeNichols, R.s«GeSmith, HeW.eNewson, Phys. Reve 


99, 621A (1955). 


¥y 0.722 a, ~1.6x 1073 sl ce,pe 


E2,M1 


R.C.Rohr, R.«D.-Birkhoff, Physe Reve. 98, 1266 
(1955). 


Levels zr (dD) E, = 1501 
9-8. = Q=4.19 5 sein 
0.9-2 


N-S.Wall, Phys. Reve 96, 664 (1954). 


7, >2x 1026 Natural Zr pe 


From absence of negatrons , 
H.Selig, Thesis, Carnegie Inst. Tech. (1954). 


Y 2 . 1.6 zr? (pile nyy); scin 


BeSaraf, J.Varma, C.E.Mandeville, Phys. Rev. 
98, 1206A (1955); priv. comm. 


7 


Abundances - BS 
N93 100% 
All others <2zx10~44- 


FeAoWhite, T.L.Collins, F.M.Rourke, Phys. Rev. 
98, 1l174A (1955). 
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_ 2s : 


neo or 1.92 zr'9°) (40-Mev p, 2n) nb? 5.1" Mo% 
1.9 + e 
Gear 8 2.85 10 scin 
Z - Noy scin 
p 70°zr chem 
H.B.Mathur, E.KeHyde, C.A.Levine, P.K.Kofstad 
Phys. Reve 97, 117 (1955). 
ae? ~2n zr'9°t40-Hev p, 2n) 
a wp 4.3zr chem ¥®9 (60-Mev a,4n) chem 
M.B8.Mathur, E-KeMNyde, C.A.lLevine, P.K.Kofstad, 
OL ll le a Miata dal H.BeMathur, E«KeHyde, Phys. Reve 98, 79, 261A 
(1955). 
ue = 7 14.60" 6 §_zr(26-Mev d) chem 
41 49 
+ 
r5"° BY. 4.5¢ 0.55 scin, sd Neel zr'9°) (16-Mev dyn) chem 
ack 8.5+ 0.865 “ - € zr K x ray crit a 
87+ 1.500 5 64 No Bt (<0.1%) scin 
BAS ag See y(Nb9*) 10+ 0.104 1 K/IM=2.1 sl ce,scin 
"7 vwt 0.133 3.6t0.4 large §E3,M2 y(zr?2) 514+ = 1.21 scin 
135+ 0.142 5.8+0.6 0.32 E2 (1.21 y)\(Zr K x ray) 
3.5+ 0.372 6.5+1.0 0.009 E2 "Se es Ra ae cht a ag . 
oWe w «De es etrns Se eve 
130+ 1.130 0.00025 E2 98, 231A (1955); yarbat. ceport. ; 
40+ 1.27 <0.0005 
20+? «1.767 
120+ 2.201 0.00006 E1 
(1.5A)(ce, 0.1427) y*(0.142, 1.13) t y 0.1043 K/L=2.0+0.1 sd ce 
No(1.5A)(ce, 0.133) +Relative to 100 8 
Ong Ping Hok, P.Kramer, G.eMeijer, Physica 20, 
Ong Ping Hok, P.Kramer, GeMeijer, Physica 20, 1200 (1954). 
1200(1954). 
Zr(20-Mev p) chem nb92 zr'91) (14=Mev d,n) chem 
Ee A pale sein Fs oP ar K x ray crit a 
Y 10+ 0.140 scin No &* (<0.01%) scin 
28+ 1.14 x 1.3t 0.900 scin 
174+ 2.20 97.8+ 0.934 
oot 1.83 
(K x ray)/(0.14y)=0.8 aoe 
(0.147, 1.14y) (0.14y)(1.14y) (0.85"y, 1.85 yar K x raed 
No (2.2y)(K x ray, 0.14, 7, 1.14) (0.90 Y)(0.93 y)(6) N (7) = 0.24 
Absence of 2.2 y after fast chem and absence ReWeHayward, DeDeHoppes, H-Ernst, Physe Reve 
of (2.2y\(K x ray, y+) imply 1" >delay >5#§ 98, 231A (1955); verbal report. 
H.B.eMathur, E.eKeHyde, Phys. Reve 98, 79, 261A 
(1955). 
nb93 gq -0.4 3 s 
41 52 
stable DeReSpeck, FeAsedenkIns, Phys. Reve 98, 282A 
Nb) 2uS 3 5.7°Mo source chem Se hl 
4i 49 
24s 4 0.120 a,~0.5 x/y scin 
K/LM =3.6 +0.2 sd ce 
d 5.7°Mo a -0.2 1 s 
| H.B.Mathur, E.sKeHyde, Physs Reve 98, 79, 261A KeMurakawa, PhySe Reve 98, 1285 (1955)- 
(1955). 
| wb? 0.015° 5 5.7"Mo source Level Nb°3 (p,p'y) E,=2.75 to 4.0 
4149 
boise es ¥ 0.250 K/IM=5.2+0.2 sd,scin . 0.71 E2 fromo(E,)  ‘ scin 


D.M.Van Patter, M.A.Rothman, C.E.Mandeville, 
(Continued) C.P.Swann, JeFranklin Inst. 259, 261 (1955). 
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Nb93 
41 52 
stable 


42 
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Nb? (p,p'y) E, £2.75 
No y with Ey <0.6 scin 
HeMark, C.McCleltand, C.eGoodman, Physe Reve 
98, 1245 (1955). 
2 Nb?3 (n, 27) E,=3e2 scin 
0.27 0.69 
0.53 0.91 


VeE-Scherrer, BeAeAlI Ison, W.R.Faust, Physe 
Reve 96, 386 (1954). 


T 1.8x10°% 4 Nb?3 (th n,y) chem 
By 0.5-0.6 a 
ey, 0.726 scin 
0.903 
1.65 


MeAeRollier, E.Saeland, A.Morpurgo, 
A.Caglierls, Acta Chem. Scandinavica 9, 57 
(1955). 


Y Oe2s60  Kib —oapet Oe sd ce 


Ong Ping Hok, 


P.Kramer, G.eMeijer, 
1200(1954). 


Physica 20, 


4 0.67 d e0*Nb; scin 


B-Saraf, JeVarma, CoE.Mandeville, Phys. Reve 
98, 1206A (1955); prive comme 


% 0.75 a 17"zr; scin 


BeSaraf, J.Varma, CoEs-Mandeville, Phys. Rev. 


98, 1206A (1955); prive comm. 

yy Mo (Ny ?7'Y) E,=3-2 scin 
0.66t 0.73 
0.33t 1.4 
0.06f 2.5 x 

fo in barns 


VeE.Scherrer, BeAsAll ison, W.eReFaust, Phys. 
Rev. 96, 386 (1954)- 


Resonances Mo (n) IDS 10 to 750 ev 
E, (ev) is (1073 ev) * 
406 17 30 18 
440 20 110 4O 
510 20 110 60 


Assigned to Mo93, Mo?5, Mo?9, or Mol 
*Based on ce = 0.26+0.08 ev and an average 
isotopic abundance of 1% chopper 


JsAsHarvey, DedJ.«Hughes, 


R.S.Carter, V.E. 
Pilcher, Phys. 


Rev. 99, 10 (1955). 


Mo?! 
42 49 


Leuk 
geSe 


42 49 


665 


Mo22 
42 50 
stable 


Mo? 
42 52 
stable 


Nb?? (80-Mev p,4n) chem 
(sip 1.15 10 


scin 
y (0. 120) See 24°Nb 
' (0.250) See 0.015°Nb 
1.14 y assigned to 15°Nb scin 
No (0.1207)(0.250 7, y*) scin 
(0.250 y) y* delay 0.01-0.02* 
p 15°Nb chem 
HeBeMathur, EsKeHyde, PhyS. Reve 98, 79 (1955). 


T 15.72 3 Mo'92!( <14-Mev yn) 
Be scin 
No Y 


P.eAxel, UJeD.eFox, ReHeParker, Physe Reve 97, 
975 (1955). 


T 66° 3 Mo??? ( <14-Mev y,n) 
Bt ~30% scin 
¥ ~70% 0.65015 Ma 

w 1.22 3 

Ww 1.55 3 


Threshold (66*)- threshold(15.5") =-30 +60 kev 


PeAxel, UeDe Fox, Ree Parker, 


Phys. Reve 97, 
975 (1955). 


T pp >4x 10287 Natural Mo cc 
From absence of pairs of positrons 


R.«GeWinter, Phys. Rev. 99, 88 (1955). 


‘Mo?? (dy D) 
gS. 

0.91 10 
1.41 10 
2.23 10 
2.73 10 


Levels Ej = 1501 


Q=5.63 5 scin 


NeSeWall, Phys. Reve 96, 66% (195%). 


Level Mo?*(a,a'y)  E, = 6.5; yscin 


0.871 13 r=0.9%"5S (a =0.0011) 


N.eP.Heydenburg, GeMeTemmer, Phys. Rev. 99, 


617A (1955); verbal report. 
Level Nb? (p, 7) E,=2.75 to 4.0 
0.87 y scin 


D.MeVan Patter, M.sA.Rothman, C.E.Mandeville, 
C.P.Swann, JeFranklin Inst. 259, 261 (1955). 


py iets, 
‘ stable 


Mo?® 
42 54 
stable 


Mo28 
| 42 56 
r stable 
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Level Mo?5 (a,a'y) E, = 6.0; yscin 


0.204 4 €B(E2) = 0.035 


N.P.Heydenburg, GeM.Temmer, Phys. 


Rev. 99, 
617A (1955); verbal report. 


Mo'95) (p,p'y) E.=2.9; y scin 
0.212 3 €B(E2) =0.041 


Level 


P.N.Stelson, F.eKsMcGowan, 
(1955). 


Physe Reve 99, 112 


Level Mo'9>) (p,p'y)  E,= 2.5; y sein 


0.199 €B(E2) = 0.057 
H.eMark, C.eMcClelland, C.Goodman, Phys. Rev. 
98, 1245 (1955); 99, 617A (1955). 
Level Mo? (a,aty)  E,=6.5; scin 
w4 0.778 11 T=1.H#S (a =0.0013) 


N.P.Heydenburg, GeM.Temmer, PhySe Rev. 99, 


617A (1955); verbal report. 
Resonances Mo?) (n) E,= 10 to 750: ev 
E, (ev) ee (1073ev) * 
45.0 67 174 10 
162 4 13.6 19 
570 30 120 60 
700 40 740 130 
*Based on ie 0.26+0.08 ev chopper 


I’, (measured) = 19.206 +0.0€0 ev 


JeA-Harvey, D.JeHughes, R.«S-Carter, VeEw 


Pilcher, Phys. Reve 99, 10 (1955). 
Resonance Mo?® (n) E,= 10 to 750 ev 
“2. 
E, (ev) Tl (10 ev)* 
133 2 200 15 


*Based on by = 0.26+0.08 ev chopper 


JeA.sHarvey, DeJ.«Hughes, R.«S.Carter, VE. 
Pilcher, Phys. Rev. 99, 10 (1955). 


Mo?®(a,a'y)  E, =6.5; yscin 
0.786 11 7=1.84"* (a= 0.0013) 


Level 


N.P.eHeydenburg, GeMeTemmer, PhysSe Rev. 99, 
617A (1955); verbal report. 


Mo'?®) (p,p'y) E = 3.0; y scin 
0.771 T#2. (a = 0.001) 


*Yield not corrected for Mo?® 0.776 y 


Level 


P.H.Stelson, F.eKeMcGowan, Phys. Reve 99, 112 
(1955). 


Mo !00 
42 58 
stable 


67 
Levels Mo?’ (dy p) Ej=15e1 
g-S. Q= 6.06 10 scin 
2.5 3 


NeSeWall, Phys. Reve 96, 664 (1954). 


Resonances Mo?! (n) E = 10 to 750 ev 
E, (ev) r (1073 ev) * 
74.5 12° 16.6 18 
292 10 TS 15 
406 17 80 40 
ie 580 30 670 130 
*Based on bis = 0.26+0.08 ev chopper 


he (measured) = 10.330 +0.080 ev 


JsAeHarvey, OeJdJ-Hughes, R.~S.Carter, V.E. 


Pilcher, Phys. Rev. 99, 10 (1955). 
Bo 0.41 sl By, sl 
0.80 
1.18 
Y 35* (0.040) a~zo E2 yyy 
65* (0.18) a~0.6 Mi 
0.39 2 By 
(0.41 §)(0.74 +0.78 y) (Eg~0.56)(0.39y) 
(0.80 8)(0.39y)/B = 0.03 


*Relative numbers of photons plus ce 


, 
C.levi, L.ePapineau, Compt. rend. 239, 1782 
(1954). 


(0.740 y)(0. 181y)(@) J=1/2, 5/2, 9/2 scin 


Mo'9®? (pile n,y) 


U.Cappeller, R.KlingelhdSfer, 
402 (1954). 


Ze Phys. 139, 


(0.74 y)(0.14 y, 0.18 y) delay=3.5+0.3x 107 °$ 
scin 


P.alehmann, JeMIller, Compt. rend. 240, 1525 
(1955). 


Resonance Mo?8 (n) E,= 10 to 750 ev 
-3 * 
E, (ev) TP (10-7 ev) 
ra 480 20 740 110 
*Based on log = 0.264+0.08 ev chopper 


R.S.eCarter, V.E- 
10 (1955). 


JeA.Harvey, D.J.Hughes, 
Pilcher, Phys. Rev. 99, 


+ 22x 10287 
om absence of negatrons 


Natural Mo chem; pc 


H.Selig, Thesis, Carnegie Inst. Tech. (1954). 


Tgp >3x 10179 Natural Mo cc 
From absence of pairs of negatrons 


R.GeWinter, Phys. Rev. 99, 88 (1955). 


68 


NUCLEAR SCIENCE ABSTRACTS - 


Mo!90 Lever Mo?°°(a,a'y) E, =6.0; yscin Tc98 
ae" 85 0.528 8 7=8.4445 (a= 0.0043) oe 
stable ; 

NeP.eHeydenburg, GeMeTemmer, PhySe Rev. 99, 

617A (1955); verbal report. 

Level Mo'2°°) (p,p'y) E =3.0; y scin 
0.540 7 7=9.5h# (a = 0.004) 

PeHsStelson, FeKsMCGowany, PhyS.e Reve 99, 112 

(1955). 

Level Mo!49° (p, pty) E,= 2.5; y scin 
0.525 

HeMark, CeMcClelland, C.Goodman, Phys. Reve 

98, 1245 (1955). 

Mo!9! Resonance Mo?°° (n) E_= 10 to 750 ev 
42 59 ee) 
ey a E, (ev) Tr (10 ev)* 

_ 367 15 1000 120 
*Based on J = 0.26+ 0.08 ev chopper 
JeA.sHarvey, Deds-Hughes, R-S-Carter, V.E~ 
Pilcher, Phys. Rev. 99, 10 (1955). Rusot 
, 4y 
Tc97 Y 1% 0.0902 K/L~1 a large scin, 
43 tN ~ 1* 0.0992 sT ce 
“ht d 2.44°Ru 
*Relative intensity of ce, 
JsM.Cork, M.K.Brice, L.C.Schmid, R-G-Helmer, Ru?” 
Phys. Rev. 100, 188, 955A (1955). 44 53 
2.449 
98 Indications for natural Tc?® from: 
S395 


1..6" period produced by pile irradiation of 
Re ores 


2. Abnormal abundance of Ru’® in Mo ores 


WeHerr, Ze. Naturf. 9a, 907 (1954). 


Indications for natural Tc?® from observation 
of 6 fc from thermal neutron activation of 
minerals processed for Mo removal 


E.A.Alperovitch, Us.M.Miller, Nature 176, 299 
(1955); Phys. Rev. 98, 262A (1955). 


Mo'98) (22-Mev p,n) 
tc?® found by ms in Tc fraction 270 days 
after irradiation 


chem 


G.E.Boyd, JUJ-R.«Sites, 
Physe Reve. 99, 


Q.Velarson, CeRe-Baldock, 
1030 (1955). 


T ~1047" — Ru'98! (pte np) chem 
pa 0.30 scin 
y 1+ = 0.65 scin 
3 1+ 0.74 
(0.308)(0.65y, 0.74) (0.65)(0.74) 
No (K x ray) (0.65y, 0.74y) 
* assuming o[Ru?® (n, p)] ~3 xo[ Ru?! (n, p)] 
o™Rh?® 
i - 
rived Tc 98 
0.3 
+ 
4 
3-3 
o.74 
+ 
2 
0.65 
+ 
ad et ee 
Stable Ru 
S.Katcoff, Phys. Rev. 99, 1618 (1955). 
T 52S 10 Mo(42-Mev a) chem 
B scin 
y (or y*) 


Mass assignment from yield as f(E,) 


A.H.W.eAten, Ure, Tede Vries—Hamerling, 
Physica 21, 544 (1955). 


r 2.444 Ru’6 (pile n,y) 
K/L 
y: 3 0.1091 3.0 a large s7 ce, 
100* . 0.216! 7.3 scin 
8* 0.3251 6.7 
0.570 
No B* scin,sd 
(0. 109y)(0.216y) No (0.216-y)(0.325y) 


x(0.109y, 0.216y, 0.325) 
*Relative intensity of ce, 


2.449 Ru?” 


a 


“105Y Teo97 


U.sM.Cork, MeKeBrice, L.eC.Schmid, R.«G.Helmer, 
Phys. Rev. 100, 188, 955A (1955). 


Ru?? 
SU 55 
stable 


Ry!00 
4Yy 56 
stable 


Ry!Ol 
44 57 
stable 


Ry !02 
44 58 
stable 


Ry! 03 
4459 
yo? 


Py . 

T 289 d 31™Rh chem 

Y 0.220 scin 

AwHeWeAten, Ure, T.de Vries—Hamerling, 

Physica 21, 597 (1955). 

Level Ru?? (a,a"y) = 7 -y scin 
0.0895 €B(E2) = 0.020 


G.M.Temmer, N»P.Heydenburg, Phys. Revs. 100, 
961A (1955)5 prive comm. 


scin 
(a = 0.0043) 


Level Ru'2°°) (q,a1y) E, = 6.0; 
¥y 0.540 @ 7 = 16m 


GeMeTemmer, NePsHeydenburg, Physe Rev. 99, 


617A (1955); verbal report. 
Levels Ru?°! (g,a'y) B= 7; y scin 
€B (E2) 
0.127 0.021 
0.307 0.034 
0.522 Os. Tt 


G.M.Temmer, N.P.Heydenburg, Phys. Rev. 100, 
961A (1955); priv. comm. 


Level Ru'?°2? (g, at-y) 
y 0.473 7 


BE, = 640; 
e = 16° 


scin 
(a = 0.0062) 


G.M.Temmer, NePeHeydenburg, Phys. Rev. 99, 
617A (1955); verbal report. 


Ru'192) (pie ny) chem 
Ba ae Osh 7 0.1%* (0.670) scin 
(90%) (0.220) 3%* (0.715) By 
YY 6t 0.055 3 a, *1.2+0.3 Mi scin 
6t =: 00 44-10 6t 0.555 10 vy 
1000 0.495 5 70f 0.610 5 
(0.220 6)(0.495 y) (0.110 £)(0.810 y) scin 
No (hard #)(0.055y) (0.0557)(0.44y 0.55Y) 
No 0.300 y, 0.365y (<41f) 


Decay scheme proposed 
*Calculated from corresponding y intensities 


BeSaraf, Phys. Reve97, 715 (1955); Ue Franklin 
Inst. 258, 517A (1954). 


j Ru(28-Mev d) chem 
B- 7% O14 4 afy 
89% (0.217) 
~0.4%* (0.460) 
3.0%** (0.702) 
¥Y 4+ «0.058 5 scin 
~4t (0.295) 
~3t (0.357) 
1000¢ 0.498 K/IM=8+2 scin,sl ce 
7et (0.611) a,=6+2x10" = EA 
x 9it Rh K x ray 


(Continued) 


NEW NUCLEAR DATA 


Ry! 03 
yy 59 
yod 


Ry OF 
4y 60 
stable 


Ry!0?7 
44 63 
q™ 


Ry 108? 
4464 


Rho 
45 51 
rma" 


Rh97 
Cy) 52 
31" 
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(0.14,8)(0.611'y) No (0.70 A)(0.058 y) scin 
*Calculated from corresponding y intensities 
**Based on a, (0.498 y) = 0.01 

Decay scheme proposed 


B.De Raad, WeC.Middelkoop, 8B. Van Nooyen, 
P.MeEndt, Physica 20, 1278 (1954). 


B 28% 0.128 4 sl 
70% 0.202 2 
~1% 0.374 20 ? 
~1% 0.695 15 
y, 0.055 scin 
0.297 sl pe 
0.323 sl pe 
0.366 sl pe 
0.498 scin 
0.610 scin 


H.H.Forster, A.sRosen, Nuovo Cim. 1, 972; 
Phys. Rev. 98, 1172A (1955); verbal report. 


Level Ru'2°%) (a,aty) EB, = 6.0; 
y 0.355 6 7 = 6uus 


scin 
(a= 0.014) 


GeM.Temmer, NePeHeydenburg, PhySs Rev. 99, 


617A (1955); verbal report. 

Bo ~y Pd'119) (rast na) chem 
High energy y's U(28-Mev d,f), U(n,f) chem 
p 24™Rh 

6.8.Bard, P.Rey, WeSeeimann—Eggebert, 
ZeNaturf. 10a, 81 (1955). 

T ~yn U(26-Mev d,f) chem 
p 18°Rh chem Mass assignment uncertain 


G.B.Bard, P.sRey, WeSeelmann-Eggebert, ZeNaturf. 
lOa, 81 (1955). 


T ~ jn Ru? (10-Mev p,n) chem 
DeJseFarmer, PhySe Revs 99, 659A (1955); 

verbal report. 

T 35™ 10 Ru(d) chem 
p 2.89Ru chem 

A.H.«W.eAten, Ure, Tede Vries-Hamerling, 
Physica 21, 597. (1955). 

cs g” d 17"Pd chem 
Bt” —400h-—S-Bv8.8 a 
04 120+ 0.65 2 scin 


Other y's with E,? 0.7 


A.H.WeAten, Ure, Tede Vries-Hamerling, 
Physica 21, 597 11955); 19, 1200 (1953). 
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iy 0.125 
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Ru’? (10-Mev p,n) chem 
T 15.0° 2 b 
¥y 0.089 sl ce 
0.353 
(0.089 y)(0.353y)  ~y*(0.089y, 0.353 +) 
D.J.Farmer, Physe Revs 99, 659A (1955); 
verbal report. 
T 4.39  Rut°l(10-Mev p,n) chem 
oy 3* 0.158 a large M4 sl ce 
Ki Ss eh 307, Bis 
*Relative intensity ce. See below 
D.-UJ.Farmer, PhySe Reve 99, 659A (1955); 
verbal report. 
of 4.30 
¥ slo 0.307 K/LM~7 sl ce,pe 
*Relative intensity ce. See above 
D.J.Farmer, Physe Reve 99, 659A (1955): 
verbal report. 
T 5y 1 Ru(10-Mev p,n) chem 
¥Y 0.127 K/L~8 sl ce 
0.198 
(0.127y)(0.198 y) No y*(0.127y, 0.198 y) 
*Both y's converted in Rh 
DedJ.Farmer, Phys. Reve 99, 659A (1955); 
*verbal report. 
Ru2°? (10-Mev p,n) chem 
y 0.474 0.766 sl pe 
0.626 1.040 
0.695 1.105 
No 0.0867, 0.1277, 0.1987, 0.353 
(0.474 y)(0.626 y) y* (0.474 y, 0.626 ) 
D.J.Farmer, Phys. Reve 99, 659A (1955); 
verbal report. 
€ Pu K x ray pce, crita 
¥ 54+ 0.125 3 : scin 
58+ 0.200 4 “15% 0.72 2 
80+ 0.475 5 <10t 0.79 2 
26+ 0.635 5 56+ =1.08 1 


Other y's with E, >1.1 
(0.475 y/B*> 20 


No 0.086, 0.353 Y 
(0.475 y)/(K x ray)=0.8 


P.Avignon, Compt. rend. 240, 176 (1955)- 


scin 
0.195 
0.475 
0.630 
0.720 
0.780 
1.08 

(0.125 y)(0.195 y) 

(0.475 yy t= 10 


x(all y's) 
scin 


yy*(e) 


L.Dlck, R.eFoucher, N.ePerrin, HeVartapetian, 
Compte. rend. 240, 1335 (1955). 


rh! 
45 


02 
57 


‘2104 


Rh! 
45 
stab 


Rh! O4 
45 


4y S 
QeSe 


03 
58 


59 


chem 
scin 


Ru (28-Mev d) 
0.123 
0.195 
0.479 
0.633 
0.710 
0.880 ? 
1.07 
1.50 
1.72 
No 0.086 y, 0.353 y 


Double? 


D.Bds, HeBosch, Compt. rend. 240, 294% (1955)6 


-0.08791 7* 
v(Rh?°3) jv (H?) =0.205574 7 
*Corrected for Knight shift for metal 


Metallic Rh; I 


P.B.Sogo, C.D0.Jeffries, 
265A (1955). 


Phys. Reve 98, 1316, 


Rh?°3 (p, py) E, = 2.1 


Levels to 3.9 
0.30 level J #=3/2- pyle) 
Y 0.305 5 €B(E2) =0.20 scin: 
E2/M1=0.032 or 1.37 

pyle) 
0.36 level J#5/= pyle) 

Ie 6+ 0.065 3 
100+ 0.365 5 €B(E2) =0.36 scin 


P.HeStelson, FeKeMcGowan, Phys. Reve 99, 112, 
127 (1955). 


y 0.0402 5 a,=40 d 17°Pd 
K/L=0.09 sl ce 
P.Avignon, A.Michalowilez, R.«Bouchez, J. phySe 
radium 16, 404 (1955). 
B™ 0.11% 0.64 Rn? (pile n,y); sl By 
1.85% 1.88 sl By 
98% 2.44 scin,sl 
¥y 100+ 0.556 scin 
5.8+ 1.24 
No other y with 0.05<E, <0.55 
(0.556 y)(1.24y) No 1.80y (<0.3+t) 


M.E.Bunker, JsPeMize, JeWeStarner, Phys. Reve 
99, 659A (1955); verbal report. 


B~ 0.02¢%* (0.30) Rh?°3 (pile n,‘y) 
0.12%" (0.48) 

Y oy 1008, 5 O05) IT scin 
100+ 0.556 _1.4+ 0.93 
4.7+ 0.745 0.6+ 1.34 
5.7% oh, O7n8 1.9+ 1.53 


(Continued) 


RhlOd 


45 
36.5" 


45 


Rh! 


24” 


60 


07 
62 
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No other y with 0.05<E,<0.55 
(0.556 y)( “0.767, 0.93, 1.53) 
(~0.76YN~0.76 7, 0.937, 1.34yY) 
(1.34 y)(0.745 y, 0.93 7) 

*Calculated from yy intensities 

+y intensities in equilibrium mixture 


M.E.Bunker, JsP.Mize, JeW.Starner, Phys. Rev. 


99, 659A (1955); verbal reports 
Ru'?°#) (pive n,y£) chem 
B-  ~65% 0.247 5 F+K linear sd By 
~S5E 0.560 5 sd 
y ~25% 0.310 5 a=0.02 sd ce 
No 0.063’y (photons <0.1%) scin, sd ce 


JeLaberrilque-Frolow, Compt. rend. 240, 287 
(1955). 


(0.513 y)(0.624y) d 1.0%Ru; Zscin 


O.Celu, WeHeKelly, MeL.sWiedenbeck, Phys. Reve 
97, 139 (1955). 


No delayed By (ry< 5x1072°S) 


V¥.Z.Wintersteiger, Bull. Inst. Nuclear Sci., 


Boris Kidrich 4, 79 (1954). 
Pd(30-Mev d) chem 
T unm Pd(fast n) chem 
B- ~100% 0.7 a 
w 0.95 ? 
No B* 
Complex y spectrum £E_/B~4 Mev a scin 


Not d 1.0%Ru; not d short-lived Ru 
Not produced by U, Th(30-Mev 4d, f) 


6.6.Barc, WeSeelmann-Eggebert, !EeZabala, Ze 
Waturf. 10a, 80 (1955). 


a 


1.15 
~2 

0.315 

0.400 

0.580 

0. 680 
Other weak 7's 


T 


B- ~100% 


w 
Y 


G.B.Bard, PaRey, W.Seelman-Eggebert, Z-Naturf. 
10a, 81 (1955). 


T 25" =u, Tat®1(g40-Mev p) chem 
y 0.095 5 
0.145 5 scin 
0.305 5 
0.390 10 
0.475 10 d Ru 


W.E.Norvik, GeTeSeaborg, Physe Reve 97, 1092 
(1955). 


’ 
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rh !07? u, Ta?®1(g40-Mev p) chem 
45 62 2.30 Not 4>1"Ru 
Be ~I 8 
Y 0.195 1.06 scin 
0.225 1.20 
0.510 1.26 
0.630 1.50 
0.715 
Mass assignment uncertain, possibly Rh?°® 
WeEsNervik, GeTeSeaborg, Phys. Reve 97, 1092 
(1955). 
Ae i 18° 1 4 ~4"Ru chen 
Bo 4o5 a 
Complex yy spectrum a scin 
Mass assignment uncertain, but not p 13°Pdql°? 
G.B.Bard, P.Reyy WeSeelman-Eggebert, Z.Naturf. 
10a, 81 (1955). 
pa98 Ru!96) (24-Mev a,2n) chem 
46 a T 7m 3 
4! y 0.132 7~22"(Pa?® 997) scin 
p 9™Rh chem 
A.HeW. Aten, Ure, Tede Vries-Hamerling, 
Physica 21, 597 (1955); 19, 1200 (1953). 
Loy T 24" 19 Ru (52-Mev a) 
+ 53 
0.132 7~22"(Pa?®)99?) scin 
p 4.5"Rh chem 
A.HeW.Aten, Ure, Tede Vries-Hamerling, 
Physica 21, 597 (1955). 
bes Rh?°3 (28-Mev d,2n) chem 
Ga oe 2.1+ 0.0402 5 See 57™Rh scin 
0.005+ 0.0530 a,>10* K/L~1 sl ce 
0.04+ 0.065 1 
0.3t 0.298 2 
~O.1t 0.324 2 a,~10 K/L~10 
2.1+ 0.362 3 
0.45¢ 0.498 4 


+Photons/100 Rh K x rays 
No 0.26, no 0.611 


Stable Rh!03 


PeAvignon, AsMIichalowlcz, R»Bouchez, Je phys. 
radium 16, 404%; 14, 637 (1955). 
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pglot 
46 58 
stable 


pq! 05 
46 59 
stable 


pql06 
46 60 
siable 
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Pd?°2 (pile n,y) chem 


DA ~100t 0.040 scin 
4t 0.065 3 
~0.2607 
12+ 0.300 5 
~66t 0.365 5 
10+ 0.495 5 
(0.085 y)(0.300 y) No other yy scin 


Decay scheme proposed 
+Photons per 105 disintegrations 


BeSaraf, Phys. Reve 97, 715 (1955)3 UeFranklin 
Inste 258, 517A (1954). 


Pd?" (a, ay) 
0.550 8 7 =QhH§ 


E= 6.0; y scin 
(a = 0.004) 


Level 


GeMeTemmer, NePeHeydenburg, PhySe Reve 98, 
1308 (1955); 99, 617A (1955)~ 


pa't#) (p, pry) E.=3.5; Y scin 
0.575 10 T=8.34#5 (a =0.004 


Level 


P.H.eStelson, FeKseMcGowan, PhySe Reve 99, 112 
(1955). 


¥y pd?°5 (aay) E,* 6-0; ‘y sein 
0.266 5 €B(E2) = 0.013 
0.433 7 =0.18 


GeM.Temmer, N.PeHeydenburg, Phys. Reve 98, 
1308 (1955); 99, 617A (1955). 


¥ Pdl°5 (p, p'y) E,= 2.5; y scin 
0.270 €B(E2) = 0.0084 
0.430 = 0.057 


HeMark, C.McClelland, C.Goodman, Phys. Reve 
98, 1245 (1955); 99, 617A (1955). 


pd°S (a,aty) 
0.510 8 7 =114#§ 


Level E,= 6.0; y scin 


(a = 0.006) 


GeM.Temmer, NePeHeydenburg, Phys. Reve 98, 
1308 (1955); 99, 617A (1955). 


Level pa't°8) (p, pry) E,= 2.9 Y scin 
0.520 7 7T=10%#§ (a = 0.006) 


J =2t pyle) 


P.HeStelson, F.eKsMcGowan, Phys. Rev. 99, 112, 
127 (1955). 


Level Pd? (p, p'-y) E,=2.8; Y scin 


0.500 7=50M#S (a =0.006) 


HeMark, CeMcCleliand, C.Goodman, Phys. Reva. 
98, 1245 (1955); 99, 617A (1955). 


pg! 08 
46 62 
stable 


pqllo 
46 64 
stable 


Ag 


palo (a, a'y) 
0.424 6 7 = 278 


Level 
(a = 0.009} 


GeM.Temmer, NeP.sHeydenburg, Phys. Reve 98, 
1308 (1955); 99, 617A (1555). 


Level pa'98) (p, pty) E=2.5; y sein 
0.445 5 T= 1544 (a =0.009) 


J =2t pyle) 


P.HeStelson, FeKeMcGowan, Phys. Reve 99, 112, 
127 (1955). 


Level Pd)°8 (p, pry) =E.= 2.8; y scin 


0.425 7 = 100% (a = 0.009) 


HeMark, CoMcClelland, C.Goodman, Phys. Reve 
98, 1245 (1955); 99, 617A (1955). 


Level Pd'210) (p, pty) E =2.9; y scin 
0.380 5 7=3e44* (a =0.014) 
J =2t D»y(8) 


PsHeStelson, FeKeMcGowan, Phys. Reve 99, 112 
(1955). 


Level Pd?1 (a, aly) Ez 6.0; y scin 


0.370 5 7=4444§) (a=0.014) 


G.M.Temmer 


N.P.Heydenburg, Phys. Reve 98, 
1308 (1955); 


99, 617A (1955). 


Level Pd?1° (p, pty) 


ES 2.8; y scin 
0.365 7= 17074" 


HeMark, CoMcClelland, C.Goodman, Phys. Reve 
98, 1245 (1955); 99, 617A (1955) 


U(28-Mev d,f) chem 
foie 0.28 2 aBy 
Id 0.0185 5* scin 
(0.28 6)(0.018 y) GM, scin 
*Not identical with Ag K x ray crit a 


ReHeNussbaum, A.H.Wapstra, ModeSterk, ReEo We’ 
Kropveld, Physlca 21, 77 (1955). 


Levels =2.5 


Ag(D, p'y) E 
~0.32 levels* J =3/2 pyle) 


Y 0.325 5 €B(E2) =0.22 scin 
F2/Mi = 0.036 or 1.3 p»Ve) 


~0.42 levels* J=5/2- pve) 
4.5t 0.104 3 scin 
100+ 0.427 5 ~- €B(E2) = 0.36 


*averages for agt®’ and ag’? levels 


PeteStelson, FeKeMcGowan, Physe Rave 99, 112, 
127 (1955). 


Es 6.0; y scin 


47 


ag!07 
47 60 
stable 
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Levels Ag(p, D'y) Ee 2.8; y scin 
0.315 €B(E2) =0.079 


0.418 = 0.086 


HeMark, CeMcClelland, C.Goodman, PhysSs Reve 
98, 1245 (1955); 98, 249A (1955). 


Levels Ag(p,p'y) E. =3.0 
y 0.320 ~90% Mi* sm ce 
0.420 E2* *From K/L 


E.M.Bernstein, HsWeLewis, Phys. Revs 99, 617A 
(1955); verbal report. 


y Ag (n, n'y) E, 8-7 
0.332 1.99 scin 
0.696 2.13 
0.795 2.32 
1.10 2.54 


LeAsRayburn, Dw.L.eLafferty, TeMeHahn, Phys. 
Reve. 98, 701 (1955). 


4 Ag(n,n'y) scin 
0.74 
1.10 


E, = Sek 


VeE.Scherrer, BeAsAllison, WR» Faust, Phys. 
Reve 96, 386 (1954). 


Levels ag’*l(p,pty)  E,=5 
ag’°"(a,a'y) EL =5 
4 0.319 scin 


0.419 


” 
LoWeFagg, E-A.Wolfcki, R.0.Bondelld, 
KelLeDunning, SeSnyder, PhysSe Reve 98, 1538A 
(1955). 


Resonance Ag'29T) (n) E,=9 to 20 ev 
(16.60 ev) o, = 7300 chopper 
J=0 Tosti IT f"=0.35 5 


CeSheer, JeMoore, Phys. Revs 98, 565 (1955). 


Ag'2°7? (ny 
E, (ev) 
(16.6) 
41.8 


45.3 
51.7 


See Ag!l° for other Ag resonances 


Resonances E, 10 to 75 ev 
mod cyc 


T, * 2e6x10? 


GeGrimm, LeJdeRalnwater, WeWeHavens, Ure, 
Phys. Reve 98, 1161A (1955); verbal report. 


Ag !09 
47 62 
stable 


Ag! 10 
4763 
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Levels ag?°>(p,p'y) EB, = 5 
AgP(a,aty) E=5 
y 0.306 scin 
0.412 
L.W.Fagg, E-A-Wolicki, ReO.Bondelld, 
KeL.Dunning, SeSnyder, Phys. Reve 98, 1538A 
(1955). 
No €, (<10®% (See 270% Ag) cryst 
HeJdaffe, UCRL-2537 (1954). 
B~ 107# 0.080 sl 
Sat 0.314 
153+ 0.530 
as 0.116 K/LM=1.2 sl ce 
0.447 0.706 
0.618 0.759 
0.655 0.883 
0.687 0.932 
TeAzuma, Us Physe Soc. Japan 10, 167 (1955); 
Phys. Reve 94, 638 (1954). 
22 0. 657 dy ~2x10"3 sce, pe 


E2,M1 


ReCeRohr, ReDeBIrkhoff, Phys. Reve 98, 1266 
(1955). 


IT 5% 47 pe, cryst 
x 2.5% Ag K x ray 

1.2% Cd K x ray 
No €, (<0.5%) (Pd K x ray <0.6%) 


HeJvaffe, UCRL-2537 (1954). 


Resonance Ag't°9) (ny E,=1.8 to 7 ev 
(5.2 ev) o,=22,200 chopper 


Jei VF20.13 2 l/l =0.121 7 


C.Sheer, UsMoore, Phys. Reve 98, 565 (1951). 


Resonance Ag'2°9) (ny) mod cyc 
(5.2 ev) oJ? = 345+ 30 
Assuming r= Ooll 


E.Weservey, Physe Reve 96, 1006 (1954)3 86, 
605A (1952). 
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Ag! !0 


47 


48 


48 


63 


Cd ? 


Cd 
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Resonances Ag'109) (n) E,=10to75 ev 
E, (ev) mod cyc 
30.6 
40.6 
56.1 
71.4 


See Agl°S for other Ag resonances 


GeGrimm, LedeRatnwater, WeWeHavens, Ure, 
Phys» R@Vve 98, 1161A (1955); verbal report. 


-0.145 1 M 
v (Agi?) jv (Ag?°9) = 1.11513 5 
v (agi?) jv (agt®7) = 1.28728 6 


G.K.Woodgate, R.WeHellworth, Nature 176, 395 
(1955). 


21"Pa source chem 


, 100+ 0.618 5 6+ 1.83 6 scin 
of, os © 9 | Ors 
20+ (239, ¢ 4b 92 51%6 
oY Meee eR 278 8 
R.H.Nussbaum, A.H.Wapstra, M.J.Sterk, 
R.E.W.Kropveld, Physica 21, 77 (1955). 
T au 7 Cd(pile n) 
Og 0.160 scin 
E.C.Campbell, ReW.Peelle, F.C.Maienschein, 
ORNL-1798, Sept. (1954). 
Levels Cd(n,n') E, = 2.5 
0.86 12 pe 
1.27 12 
1.63 12 
1.84 12 
Geneva Conf. 8/P/714 (1955), M.V.~Pasechnik 
(USSR). 
y Cd (ny ?Y) E,=3e2 scin 
0.69+ 0.57 
0.02+ 2.8 
fo in barns 


VeE.Scherrer, BeAeAldl son, W.eReFaust, Physe 
Revs 96, 386 (1954). 


Resonances Cd(nyy) £E, =0.025 to 500 ev 
OY) ae eye 
0.177 5 [=0.110 5 ev 
7 = 766x110? 3 
~19 of~s 
28 oJ 7=9 
100 


Other unresolved resonances with E, > 100 


E.Meservey, Phys. Revs 96, 1006 (1954); 86, 
605A (1952). 


48 , 


s 


48 


48 


¢g!06 
58 
table 


cg! to 
62 
table 


cal ll 
63 
table 


T. >6x 10167 Natural Cd cc 


From absence of pairs of positrons 


R.eGsWinter, Phys. Reve 99, 88 (1955). 


Level cal? (a, ay) E.= 6.0; y scin 


0.654 9 7=3.e4#§ (a@=(0.003) 


GeM.aTemmer, NePeHeydenburg, 


Phys. Reve. 98, 1308 
1308(1955); 99, 617A (1955). 


0.247 level 4 2.8%In 


mn -0.783 28 yes) 
Measurement independent of quadrupole interaction 


ReMeSteffen, WeZobel, Phys. Reve 97, 1188 
(1955). 


0.247 level 
“0.725 47 


“I 


Single In crystal 


Mm YY (6+H) 
lal 


HeAlbers-Schonberg, E.Heer, T.eBeNOVOy, 
P.Scherrer, Halw. Phys. Acta 27, 547, 637 
(1954); Ue phys. radium 16, 600, 605 (1955). 


Level Cat42(a,a"y) E=6.0; Y sein 
0.340 6 eB(E2) = 0.16 
G.M.Temmer, N.eP.sHeydenburg, Phys. Reve. 98, 


1308 (1955); 99, 617A (1955). 


‘Level cd21 (p, py) E,= 2.8; Y scin 


0.330 €B(E2) = 0.027 


H.aMark, C.eMcClelland, C.Goodman, Phys. Reve 
98, 1245 (1955); 99, 617A (1955). 


cd1?° (pile n) 

(0.150 y)(0.247 y)\(8) 7(77) =0.07 (no delay) 
nr) studied as function of delay between two 
y's shows effect of quadrupole interaction 


P.aLehmann, JeMIbler, Compt. rend. 240, 298 
(1955). 


ca! !2 Level (otal (a,a'y) E,= 6.0; Y scin 
enna 0.620 9 7=4.5448 (a=0.003) 
stable aes 
GeM.Temmer, NeP.Heydenburg, Phys, Reve. 98, 
1308 (1955); 99, 617A (1955). 
Level Ca112(p,p'y) E.=2.8, » sein 
0.610 T=2e4#S = (a = 0.003) 
H.eMark, C.McClelland, C.Goodman, Phys. Rev. 
98, 1245 (1955); 99, 617A (1955). 
calls T 23x 105 Natural Cd pe 
8 5 


om absence of negatrons; assuming Eg20.2 


H.Selig, Thesis, Carnegie Inst. Tech. (1954). 


Ste. 65 


cal 4 
4a 66 


stable 


NEW NUCLEAR DATA 


Toe >5x 1047 ‘Natural Cd pe 
om absence of negatrons; assuming Eg20.2 


M.1.Kalkstein, Thesis, University of Chicago 
(1952). 


cat43 (a,a'y) E=6.0; y scin 
0.290 5 €B(E2) = 0.080 
0.550? <0.14 


Levels 


G.M.Temmer, NePeHeydenburg, PhysSe Reve. 98, 
1308 (1955); 99, 617A (1955). 


cat13 (p,p'y) E=2.8; y scin 
0.290 €B(E2) = 0.058 


Level 


HeMark, C.McClelland, C.Goodman, PhyS. Reve 
98, pg (1955); 98, 249A(1955); 99, 617A 
(1955). 


Levels cat}? (4, p) Ey = 1561 
g-S. Q=4.10 9 scin 
0.55 8 


NeS-Wall, Phys. Reve 96, 664 (1954). 


ca?14 (a, a'y) 
0.550 8 7=8tHs 


Level Ez 6.0; y scin 


(a =0.0045) 


G.M.Temmer, NoP.sHeydenburg, Phys. Reve. 98, 
1308 (1955); 99, 617A (1955). 


Level ca?+" (p, p'y) E,=2.8; Y scin 


0.545 7=41P#5 (¢=0.0045) 


H.Mark, C.McClelland, C.Goodman, Physe Rev. 


98, 1245 (1955); 98, 249A (1955); 99, 617A 
(1955). 
Capture y's ca‘2t3" (1,7) sl x(pe) 
89+ 0.557 3 10+ 1.308 8 
20+ 0.651 4 13+ 1.388 8 
7+ 0.728 5 5+ 1.500 15 
T+ 0.803 5 6+ 1.655 10 
10+ 1.215 8 
H.Motz, Phys. Revs 99, 656A (1955). 
ca'14) (pile n,y) chem 
B> ee Pann sl 
37 63! 
a (0.63) hi (1.11) 
y 10t 0.230 220T 0.490 scin 
30t 0.260 430t «0.523 
st 0.263 No 0.858 y 
(0.860 A(0.280Y) (0.260 Y)(0.230 %, 0.26377? ) 


No (Eg >0.62)(0.490 y, 0.523y) 
x (0.490 y)/0.490 y= 0.03 


UeVarma, CeEeMandeville, Physe Reve 97, 977 
(1955). 


48 


75 
cdl I5 vy 10t 0.485 scin 
me 74t 0.935 
43 Bit —«+.30 
No 0.12%, 0.450, 0.500 y scin yy 


48 68 


s 


table 


ne (0.722) 


(0. 485 y)(0. 935 y)(@) “isotropic 
No (1.30 y) y 


UeVarma, CeEeMandeville, Physe Reve 97, 977 
(1955); Phys. Reve 95, 613A (1954). 


T >1x 10277 Natural Cd cc 
From absence of pairs of negatrons 


R.GeWinter, Phys. Reve 99, 88 (1955). 


Tap >4x 1016V 81% Cd®; scin 
From absence of peak at Egg™ 3-5 


ueF.e.Detoeuf, R»eMoch, 
(1955). 


Compt. rend. 241, 393 


cat} (a, ay) E= 6.0; y scin 
0.508 8 7T=114#* (a=0.0055) 


Level 


G.M.eTemmer, N.P.Heydenburg, Phys. Reve 98, 
1308 (1955); 99, 617A (1955). 


(0.172 y)(0.247 y)(@) (7) =-0.181 5 
Influence of viscosity of solvent studied 


ReMeSteffen, Phys. Reve 99, 659A (1955). 


>iol47 pe 


T(L x ray) 
> 1016 ‘ 


7T(K x ray) 


UeHelntze, Ze Naturf. 10a, 77 (1955). 


(0.392) @=0.44 ic 
Authors conclude y is E5 d 118¢Sn 


1.AeAntonova, |.V.Estulin, tzvest. Akade Nauk 
Sere Fiz. SSSR 18, 79 (1954); J. phys. 
radium 16, 534 (1955). 


E2/M1= 0.044 yy(@) 

(0.72y)(0.56y)(@) J=2, 2, 0 

(0.72y)(0.56y) delay< 2.3.x 10-19 

Attenuation of angular correlation coeffi- 
cients studied as a function of physical 
and chemical state of source. Resvlts, 
together with limit on lifetime, indicate 
q 20.4 for the 0.56 level of ca’?* 


SeC.-Daubin, D-ReHamilton, Phys. Rev. 99, 683 
(1955). 


76 


in! 
49 


in! 
49 


6x107 
OsiSs 


14 
65 


15 


66 


4y 


NUCLEAR SCIENCE ABSTRACTS 


y (0.556) scin 
100+ { (9/579) 
50+ (0.722) 
25+ 1.30 
(0.572y)(0. 722y)(0.566y)(6) J=2, 4, 2, 0 
(0.572y)(0.566y)((@) isotropic 


R.«M.Steffen, J.N.Brazos, Phys. Rev. 99, 1646A, 
1645A (1955). 


a: (0.556) scin 
100+ { (9/579) 
100+ (0.722) 
St «1.30 
(0.722y)(0.556y)(@) J=4, 2 0 
(0.722y)(0.556y)(1,) J= 4t,2t, OF 


Not compatible with J=2, 2, 0 
+Relative number of photons from 50% + 725In 


JUsN.Brazos, R«M.Steffen, Phys. Rev. 99, 1645A, 


1646A (1955). 

Resonances In??3 (n) E,=3 to 150 ev 
E,(ev) I, (10-%ev)* E,(ev) I (10-ev)* 
4.71 4 0.104 16 63.6 10 1.0 4, 
Tey fees an AY Mpa) 70.6 12 4.77 

MWe 8 4.4 9 82.5 15 2.9 10 

OS Se a Gite: a8 93.2 18 40 8 

3205). 4 8.5 10 105 2 29 9 

45.6 6 (4.7 12 Others with E,>49 ev? 

*Based on!’ = 0.080+0.020 ev chopper 


J.sA.Harvey, DedsHughes, R.~S-Carter, VeE. 


Pilcher, Phys. Rev. 99, 10 (1955). 
Level In'*75) (p,p'y) B= S.0; y sein 
0.500 €B(E2) = 0.058 

H.eMark, C.McClelland, C.Goodman, Phys. Rev. 

98, 1245 (1955). 

Y In'115) (nj?) E,=3.2  scin 
0.16+ 0.77 0.10+ 1.15 
0.27+ 0.88 0.16+ 2.1 

jo in barns 


VeEsScherrer, BeA-Allison, W.RoFaust, Phys. 
Reve 96, 386 (1954). 


d 2.259Cd chen 
Y 0.335 a, =0.83 M4 sl, scin 
K/IM=3.85 L/M >10 


JsVarma, CeE.s.Mandeville, Physe Reve 97, 977% 
(1955). 


yeaa (0.335) @=0.82 
Authors conclude y is E5 


ic 
d 2.25¢Cd 
{.AsAntonova, 1.VeEStusin, Izvest. Akads. Nauk 


Sere Flze SSSR 18, 79 (1954); Us phys. 
radium 16, 534 (1955). 


49° 
13% 


in! iy Resonance 
7 


In!215) (n) 

(1.458 ev) J = 5* 

*From dependence of ao on relative spin 
directions of aligned In nuclei and neutrons 
in partially polarized beam 


JeW.T-Dabbs, L.«D.Roberts, S-Bernstein, 
Phys. Rev. 98, 1512; 99, 1652A (1955). 


Resonances In"25) (n) cryst 
=, fev) G14 Ty (ev) F(ev) 

1.456 38,500 0.072t2 0.075 

3.85 1,270 0.081+4 0.061 


HeHeLandon, VeleSallor, Phys. 


Reve 98, 225A, 
1267 (1955). 


Resonances In'115) (n) E, =0.3 to 12 ev 
_E, (ev) = Ones 
1.458 39, 100 
3.86 
9.04 

UeMoore, Phys. Reve 99, 61.A (1955); 
verbal report. 

Resonances In115 (n) E,=3 to 150 ev 
BE, (ev) [ (10-3ev)* E,(ev) Tr, (1073 ev) * 
3.86 y 0.64 3 46.3 6 0.43 9 
910 8 4.78 17 48.6 7 0.65 8 
12.1 17 0.106 13 63.2 10 1.2 48 

23-005 o 1.0 2 83.3 15 11 2 

39.9 57 3.5 4 95 2 2.8 6 

Other resonances with E, > 56 ev? chopper 


*Based onl. = 0.0774 0.015 ev 
y (neasusted = 19,08040.040, 70.140 + 0.060, 
and 30.140+0.050 ev 


usA.Harvey, DedseHughes, R.~S.Carter, V-E~ 


Plicher, Phys. Rev. 99, 10 (1955). 

T 112 7 4 3.0°Ca chem 

Ba 0.74 1 sl 

9 0.161 1 scin,sl ce 
0.565 7 a~0.005 

No 0.726 y (<1% of 0.565) scin 


(0.565 y)(8, 0.161) 
Not p 14%sn ( <1#) 


CoLeMcGinnis, Phys. Reve 97, 93 (1955); 94, 
TBOA (1954). 


Ty; 1.907 5 


d 50"Cd chem 
p= 23% 1.616 5 sl 
Y 0.161 7 a,=0.01 scin,sl ce 

K/IM=8.3 
226 «0.811 2 a, = 1.3 M4 
B(0. 161) No (0.311 ¥)B,y) 


p 1.1°In 22% Not d 3.0%Ca (< 10%) 
(Con tinued) 


Sn 
50 


gn 09 
FORA 59 
is™ 


gn '5 
50 65 
stable 


NEW NUCLEAR DATA 


2.8" sb! 17 gn i !6 
50 66 
5f2t stable 
(0.61) 
205% 
1/2+ 117 
stable Sn!!7 ni 67 
CeLeMcGinnis, Phys. Reve 97, 93 (1955). stabbe 
Y Sn (n, 7) E,=3.2 scin 
0.14¢t 0.69 
1.67T 1.14 
0.21t 2.0 
fo in barns 
118 

V-E.Scherrer, BeA-Allison, W.R.Faust, Phys. Sn 

Reve 96, 386 (1954). 50 8668 
stable 

Sn (p,p'y) E, < 2.75 

No y with Ey <0.6 scin 

H.Mark, C.McClelland, C.Goodman, Phys. Rev. 

98, 1245 (1955). 

T 18" 2 ca?°%(15-Mev a,n) chem 

pt trochoid s 

Yy 0.073 sl ce 

0.678 

p 4.3"In 

M.D.Petroff, S.W.Mead, W.O.Doggett, Phys. Rev. 

98, 279A (1955). gn! !9 
50 69 
stable 

Resonances sn+12 (n) E,= 10 to 500 ev 

E, (ev) TP (10° 3ev) * 
96.5 20 85 10 
m 280,799 36 17 

*Based on = 0.11+ 0.03 ev chopper 

J.eA.Harvey, DedJ«Hughes, ReS.Carter, V.E- 

Pilcher, Phys. Rev. 99, 10 (1955); 95, 645A 

(1954). 

gn!20 
50 8=6- 70 
Resonance Sn? (n) E,= 10 to 500 ev stable 
-3 
E, (ev) T’ (1077 ev)* 
280 9 450 9 
No other strong resonance chopper 


*Based on T= 0.114 0.03 ev 


J.A.Harvey, O-J-Hughes, R.«S.Carter, VE. 
Pilcher, Phys. Reve 99, 10 (1955). 


77 
Resonance sn225 (n) | E,= 10 to 500 ev 
E, (ev) I (107-3ev) * 
290 10 260 130 
Possibly additional weak resonances with 
92< E,< 210 ev chopper 
*Based on Li es 0.11+0.03 ev and g= 1/2 
UsA.Harvey, D.Js»Hughes, R.S.Carter, V.E~ 
Pilcher, Phys. Rev. 99, 10 (1955). 
Resonances sn116 (n) E_ = 10 to 500 ev 
E, (ev) IP (10°F ev) * 
Zz 2 58 6 
_ Wg yg 4.5 14 
*Based on We 0.11+0.03 ev chopper 
JeAeHarvey, DeJs«Hughes, R.~S.Carter, VE. 
Pilcher, Phys. Rev. 99, 10 (1955); 95, 645A 
(1954). 
Resonances $n117 (n) E_ = 10 to 500 ev 
E, (ev) I (1073ev) * 
39.4 57 5.4 5 
122 3 15 3 
125 3 2.8 8 
197 6 35 9 
259 «8 12568 
343 13 80 60 
425 18 190 80 
460 20 120 70 


*Based onl. = 0.11+0.03 ev and g=1/2 


ips (measured) =10,106 +0.025 ev chopper 
JsAeHarvey, DedJsHughes, R.S.«.Carter, V.E.~ 
Pilcher, Phys. Rev. 99, 10 (1955); 95, 645A 
(1954). 
Resonances Sn118 (n) E, = 10 to 500 ev 
=e) 
E, (ev) Tl (10 ev)* 
46.3 6 ers 
_ 368 14 420 30 
*Based on ae 0.11+0.03 ev chopper 
JeA.eHarvey, D.dJeHughes, R.«S.«Carter, VeE. 
Pilcher, Phys. Rev. 99, 10 (1955); 95, 645A 
(1954). 
Resonances sn?19 (n) E_ = 10 to 500 ev 
E (ev) EY (1073ev) * 
1 3 30 12 
222 7 PA 6 
460 20 200 70 


*Based on T= 0.11+ 0.03 ev and g= 1/2 


UsAsHarvey, DeJs-Hughes, R.~S.Carter, V-E- 
Pilcher, Phys. Rev. 99, 10 €1955); 95, 645A 
(1954). 


78 
sn!2! Resonance Sn2?° (n) E,= 10 to 500 ev 
op ave E, (ev) I (1073 ev) * 
27 pee 
4 425 18 44 18 
*Based on Ne = 0.114 0.03 chopper 
JUseAsHarvey, DeJseHughes, R-S-Carter, V-E.~ 
Pilcher, Phys. Rev. 99, 10 (1955); 95, 645A 
(1954). 
sn! 23 sn}?2(n) —-«E = 10 to 500 ev 
uh Pe No resonances observed chopper 
136 
U»A.Harvey, D.edJ.«Hughes, R-«S.Carter, V.E~ 
Pilcher, Phys. Revs. 99, 10 (1955). 
snl25 > 9.74 sn?" (pile n, y) chem 
50 15 
9.99 Be ~0.4 a By scin 
NSS a By scin 
~2,4 a 
Y 0.34 1 1.07 1 scin 
0.47 1 1.41 2 
0.81 1 1.97 2 
0.90 1 
(1.07 y)(0.34 y, 0.47 y, 0.81, 0.90 ) scin 
(0.47 y)(1.07 y, 1.41) (1.41)(0.47y) 
No (E, > 1.6) y 
SeB-Burson, JseMeLeBlanc, DeWeMartin, PhyssReve 
99, 660A (1955); verbal report. 
Sree) 9.4m sn124 (pile n,y) chem 
50 75 
9.5" Y 0.326 scin 
0.64 
1.07 
1.39 
(0.326y)(1.39) (1.07 )(0.64y) sein 
$.B.Burson, UeMelLeBlancy DeWeMartin, Phys. Reve 
99, 660A (1955); verbal report. 
Levels sn*?" (4, p) Ey = 15614 
g-8 Q= 3.52 7 scin 
1.16 8 
2.70 20 
3.41 10 
4.09 10 
NeSeWall, Phys. Revs 96, 664 (1954). 
sn!25_ Resonance $n124 (n) E, = 10 to 500 ev 
poe 15 E, (ev) I (10-3ev)* 
_ 62.5 9 12 2 
*Based on Fey = 0.11 40.03 ev chopper 
J.AsHarvey, DeJs«Hughes, R.~S-Carter, VeE~ 
Pilcher, Phys. Reve 99, 10 (1955); 95, 645A 
(1954). 
gn! 30? 57™ 2 U(30-Mev d,f) chem 
5° °° ~p 10"Sb chem U(n,f) chem 
4 $7 
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l.Franz, JeRodriquez, H«Carminattl, Ze Naturfe 
10a, 82 (1955). 


Sb 
51 


gpl lé 
51 65 


60" 


sb! !7 
51 66 


2.8" 


sb! '8 
51 67 


5.1" 


sp! !8 
5. 67 


345" 


Sb(p, p'y) 
No y with E, <0.@ 


E, $2.75 
P 
scin 


H.Mark, C.eMcClelland, C.Goodman, Physs Reve 
98, 1245 (1955). 


T 60" 1n‘115) (26-Mev a,gn) chem 
Y 15t 0.41 2 scin 
130 =s«O. 95 5 
150¢ 1.315 


Yield 15.5"Sb/60"Sb “const. for E, = 26 to 52 
+Photons per 100 B* 


AsHeWeAten, Ufey JeManassen, GeD.de Feyfer, 
Physica 20, 665 (1954)- 


T 1y™ In'115) (26-Mev a,gn) chem 
pt 2.4 2 a 
Y 2.24 scin 


Lower energy y's probably present 
Yield 15.5"Sb/60"Sb™ const.. for E, = 26 to 52 


AwHeWeAten, Ure, JeManassen, G.Dede Feyfer, 
Physica 20, 665 (1954)- 


Sn'116) (g.7-Mev p,n) chem 
Ger 1.5 scin By 
2.4 
y, 31+ 0.90 2 scin 
92+ 1.305 15 
8+ 2.215 20 
(1.307)(0.90y7, 2.4) 
(1.5B)(0.90y, 1.307, 2.21y) 
P.Staehelin, D.«Maeder, M.e-Pochon, Z.Phys. 140, 
498 (1955). 
.  .  In™15) (29-mMev a, 2n) 
0.16! K/IM=8.3 scin, sl ce 
No 0.565 ( <0.5%) 
Btje=0.028 from y*(0.161y)/ (0.161 y)= 0.05 


indicating E ‘gt (allowed) =0.61 
No € to gs. (< 5a) from xy/x=0.68 
For decay scheme see page 77 


« 


CeoleMcGinnis, Physe Reve. 97, 92 (1955). 


Ge 0.7 
(0.7 B) y 
d 3.5"Sb1U8 2 


6°Te source; a By 


ReWeFink, Thesis, Univ. of Rochester, 1953. 


Bo 3.10 5 6’Te source; s. 
y 0.108 s ce 
No (3.10 A)y 


0.108 y assumed IT to 5.1°Sb 


ReWeFink, Thesis, Univ. of Rochester 1953. 


NEW NUCLEAR DATA 


see y 7 hriaie sein 
os 69 (1.18y)/8* = 0.03 Sb'121) (<50-Mev ‘y,n) 
. 16.4 
IsS- CoLeMcGinnis, Phys. Reve 98, 1172A (1955)- 
Pe i T 5.89 2 sn!19(15-Mev d,n)chem 
met 1770* 0.0901 K/IM=8.3 E1 sl ce 
1000* 0.2001 K/IM=4.6 E2 
10.4* 1.085 5 E2 
78° 1.180 5 E2 
(0.09’7)(0-207)(6) AJ=1(D),2(Q) = scin 
(0-20) (~1.1y)(@) AJ= 2(Q),2(Q) 
(1204 y)(118)(6) Te4, 2/0 > 5 
x(0.09Y, 0.207, ~1.1y) delay = 11" 
Not p 16.4"Sb (6 °< 0.3%) scin 
*Relative intensity ce 
CelLeMcGInnis, Phys. Reve 98, 1172A (1955)3 
**verbal report. 
sb!2! g(gp23) /q(sb224) = 1.2747 quad res 
51 7° Indications for existence of nuclear hexa- 
Rabie decapole moment, q,; interaction constant 
= 30+5 kc/sec 
T.C.Wang, Phys. Rev. 99, 566 (1955). 
Aa €x 2.6% (Sn K x ray 2.2%) 47 pc, cryst 
2.15% Nedaffe, UCRL-2537 (1954). 
geSe 
¥Y 0.570 ay = '7x1073 sl ce,pe 


- 


y 0.558 


K/LM=2.3+0.4 E2, M1 


ReCeRohr, R-DeBirkhoff, Phys. Reve 98, 1266 
(1955). 


0.72 2 sv'21) (pile ny); 81 


0.90 5 
1.41 1  F-K plot linear 
1.97 1 AJ=2,yes shape 


sl pe 
0.687 


(1-41 By “0.90 8) y sl 
(0.90 8, 0-72 8) (101-162 Y) 

(Ep = 003) (0056 Ys 0-69 Y) 

ce 11) (0.56 Y)s no (Eg* 101) (0069 Y) 


JeMoreau, Compt. rend. 239, 1130 (1954). 


51 71 


2.159 
Ge Se 


sp!22 
51 ips 


79 


po 4.36 0.730 20 Sb221 (th ny); sl 
67.0% 1.423 10 
25.7% 1.987 20 Ad=2,yes shape 
B* ~0.01% (0.53 5)* yy (6) 
€ 3.0% Sn x, (8 cri tia 
Y 73% 0.563 5 a,=0.0054 sl pe,ce 
3.6% 0.693 7 E2/Mi~10 scinyy(@) 
0.76% 1.152 15 sl pe,scin 
0.8% 1.256 12 


(0.1<E,< 0.9) (1.256) 
(Sn K x ray) (1.15) 
(0.69y)(0.56y)(@) J=2 2 0 

*Using €/8* = 300+ 130 assumingAJ=2, yes 


No (1.15y)y  scin 
crit a,scin 


M.J.Glaubman, Phys. Reve. 98, 645; 97, 11724; 
99, 659A (1955). 
(sy 4.06 0.740 20 Sv? (pile n,y); sl 
62.9% 1.400 10 
30.0% 1.970 5 AJ=2,yes shape 
No 8* (< 0.1%) sl 
€ 3.1% Sn x, /'YsPC 
ey 66% 0.566 4 a,= 0.0052 sl pe,ce 
3.4% 0.686 4 sl pe,scin 
0.73% 1.137 6 
0.66% 1.258 6 No other y s7r ce 
€,/0.56y=0.041 (Sn K x ray/0.56y)  scin,pe 
(0.69y)(0.56y) (1.137y) x scin 
2.75% Sbl22 | 


0.686 1.258 


Stable sn! 22 


30.0% o* 
Stable Te! 22 
B.Farrelly, LeKoerts, N-Benczer. R.evan 
Lieshout, C.S.Wu, Phys. Reve. 99, 1440; 98, 
1172A (1955). 
sp??? (pite n,¥) 
¥Y 0.0607 scin, s7 ce 
0.0753 E3,M3 from 7 of 3.5" 
(~0.065y)x scin 


UeMeLeBlanc, JeMeCork, Se8-Burson, PhySe Reve 
98, 39 (1955). 


Resonances spt22 (n) chopper 
= =3 
_Ej (ev) I, (1o77ev) I (1077 ev) 
6.23 2.4 69 
15.3 5.0 125 
29.7 2.4 126 


A.Stolovy, JeAsHarvey, PhySs Reve 99, 611A 
(1955); priv. comm. 


80 


sp !23 


51 
stable? 


72 


sp! 24 


51 


51 


52 


713 


60% 


gp! 307 


10™ 


Te 


19 
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Indications.for existence of nuclear hexa- Te Te(psp'y) : E, $2.75 
decapole moment, q,; interaction constant Pts No y with E, <0.6 sein 
= 24+5 kc/sec 

H.Mark, C.McClelland, C.Goodman, Phys. Reve 

T.C-Wang, Phys. Rev. 99, 566 (1955). 98, 1245 (1955). 

Te! 16? 2-42 2 = 1227 (240-Mev p) chem 

7 >1x10!5Y Natural sb chem; pe 52 64% » 10-20"gp chem 


From absence of negatrons; assuming Eg2 0.05 : 
B.Oropesky, E-O.Wiig, (1953), unpublished. 
H.Selig, Thesis, Carnegie Inst. Tech. (1954). 


Tell? > 2.50 1121(240-Mev p) chem 
- me gh OB 2.5 
B 128 0.28 sl 2.5" 25 1 8 
56% 0.63 p 2.8"sb chen 
4% 1.07 
6% 1.68 6.Dropesky, E-OeWIig, (1952), unpublished. 
22% 2.39* 
0.605 sl ce 
2 aaa Cs133(240-Mev p) chem 
s + 
0.720 B madi A 
1.69 ReWeFink, E.O.Wilg, (1952), unpublished. 
2.10 
*Spectrum shape can be fitted by S,T inter- 
action with AJ =1,yes 
T.Azuma, Us Phys. Soc. Japan 10, 167 (1955). Tel 18 T 6.02 1127 (240~Mev p) chen 
66 
43 59 p 3.5"Sb chem 


B.Dropesky, EeO.Wilg, (1952), unpublished. 


No €, (<0.1%) (K x ray~0.4%) 47 pe 
Hevaffe, UCRL-2537 (1954). 
eee T ~ te2 2 = 1227 (240-Mev p) chem 
Ey i Bee, 0.56 sce 
No B d 18"I, p 39"gp chem 
Resonance $p223 (n) chopper 8.Dropesky, Thesis, Univ. of Rochester (1953). 
_Ejfev) I (1073ev) T(4o-ev) en 
21.4 25 89 


AeStolovy, JeAsHarveys Phys. Reve 99, 611A 
(1955); priv. comm. : r 16% 2 Cs?33 (240-Mev p) chen 
No strong 8* Probably d 181 


RoW.Fink, Thesls, Univ. of Rochester (1953). 


T 10.37 3 d 57"8n chem 
po 2.9 


VaFranz, v-Rodriquezy H.Carminattl, ZoNaturfe 123 12y 
a 55). 
: as a ee 21.8x 10 Natural Te pc 


stable? M.l.eKalkstein, Thesis, University of Chicago 


(1952). 
Y Te (Ny ?’Y) E, 732 scin 
0.72 ‘ 1.43 
1.10 ‘s : 
2.3 Te >5x105% Natural Te chem; pc 


VeE-Scherrer, BeAcAll ison, WeReFaust, Phys. ‘ 
Reve 96, 386 (1954)- ~ H.Selig, Thesis, Carnegie Inst. Tech. (1954). 


s 


‘ 


ye 
rm ® 


Te!23 
52 Ta. 
stable? 


te!25 
52 13 
stable 


Te! 30 
52 78 


Te! 3! 
52 79 
25™ 
Q «Ss 
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T(L x ray) >101¥ 


pe 
T(K x ray) >10157 
UeHeIntze, Z. Naturf. 10a, 77 (1955). 
Te??3(p,p'y)  E, =5 
Te'73(a,a'y) E.=5 
Y 0.159 0.435 scin 
0.274 0.500 
0.342 


(0.159 y)(0.274y, 0.342) No(0.274Y)(0.342) 


LeWeFagg, E-AeWolicki, R.O.Bondelld, 
K.L. Dunning, S.Snyder, Phys. Reve 98, 1538A 


(1955); verbal report 
Te??5(p,pry) E,=5 
Tel75(a,a'y) E,=5 
xy 0.439 scin 
LeWeFagg, E-A-eWolicki, R.O.Bondelid, 
K.L.Dunning, S.eSnyder, Physe Revs 98, 1538A 
(1955); verbal report. 
Te 128! (2e-Mev d,p) chem 
Y 9% 0.435 20 4d 4.6"Sb chem; scin 
0.7% 1.08 4 


CeAeMalimann, A.H.WeAten, Ure, DeR-Bes, 
CeMede McMillan, Phys. Revs. 99, 7 (1955). 


T >4x10!6Y Natural Te chem; pc 
om absence of negatrons 
HeSelig, Thesis, Carnegie Inst. Tech. (1954). 


ve 156 = 1435 te?3° (slow n,y) 
25% 1.69 1.29Te source; sl 
60% 2.14% 
Y (0.147) scin 
(0.446) 
(0.773) 
y's assigned here. Also observed in 1.2°Te 
Decay scheme proposed 
E-Hebb, Phys. Revs. 97, 987 (1955). 
Te'13°) (26-Mev d,p) chem 
Yy 100+ 0.145 10 scin 
24+ 0.450 10 
~ 6+ 0.595 15 
~ At 0.950 15 
~ Bt 1.140 20 
0.145y /B~ 1 a 


C.AeMallmann, AsHoWeAten, Ure, D0«R«Bess, CoMe 
de McMillan, Phys. Reve 99, 7 (1955). 


81 
i 


Te!3! 4 52% 0.42 Te?3°(11-Mev d,p) chem 
ee ie 17% 0.87 sl 
ae 4.6% 0.98 
4.7% 2.46 
ay ~22h 0.180 2 IT K/LM =2.4 M4 sl ce 
0.051 27 st O.446 4 sl pe 
0.099 1 0.575 12 
st 0.147 1 st 0.773 8 
0.239 9 0.842 13 
0.275 9 alge 2 
st 0.331 5 w Me'GS a? 
(0.773 (1.12, 0.8427?) No(0.331-y)(0.773y) 
Decay scheme proposed 
E.Hebb, Phys. Reve 97, 987 (1955). 
Te'13°) (26-mMev d,p) chem 
Y 100+ 0.145 10 scin 
> 100+ 0.770 20 
> 10+ 1.140 20 
C.AsMalimann, AsH.WeAten, Ure, 0-R»Bess, CoMe 
de McMillan, Phys. Revs 99, 7 (1955). 
pHt9 17” 2 1127(240-Mev p) chem 
53 a6 p 16°Te chem 
18 
B.Dropesky, Thesis, Univ. of Rochester (1953). 
Js T >1.12 1127(240-Mev p) chem 
5 . 
: Be 4.0 2 s 
B.Dropesky, Thesis, Unive of Rochester (1953). 
Ly >1.3" Cs?33 (400-Mev p) chem 
Bs 4.0 2 s 
ReW.Fink, Thesis, Univ. of Rochester (1953). 
Tyee — 1.62 Bs Cs*33 (240-Mev p) chen 
HP any he 1.13 5 s 
Y 0.213 8 ce 
p 17°Te chen 
ReWeFink, Thesis, Unive. of Rochester (1953). 
1126 Te?26 (44-mMev d,2n), 1227 (rast n,2n) chem 
53 ie joke 5.8% 0.385 5 sl By 
wae 29% 0.865 5 sl By 
9.3% 1.250 40 AJ= 2, yes shape sl 
B 0.8% 0.460 15 . 
€ 45.3% Te X,/% pe 
(Continued) 
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126 
ty TS 
13.3% 
1127 
FoF easl 
stable 
1128 
ie SAH 
25.0" 
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0.96% 1.110 20 AJ=2,yes shape sl 
y BAG 0.386 2 a,=0.017 sl ce 
5.0% O.48 4 scin 
33% 0.65 1 
3. 6% OF75" 2 
0.8% 0.86 2 
<O.5% (1.42) 
€,/0.65yY = 1.46 (Te K x ray/0.65) scin, pc 
(0.3867 )(0.48 7). (0.657) (0.75y) scin 
(0.65, 0.75y)x (0.65) + 


L.aKoerts, P.Macklin, 6.Farrelly, 
Revan Lieshout, C.S.Wu, Phys. Reve 98, 1230, 
1172A (1955). 


Level p21 (D» P'Y) Es 2.03 y scin 
0.212 

HeMark, C.McClelland, C.Goodman, Physs. Reve 

98, 1245 (1955). 

Level P27(nynty) £,=0.2 to 2 
(0.20) yscin 


Yield indicates direct decay to gs. 


UeBeGuernsey, A.Wattenberg, Phys. Rev. 98. 
1146A (1955); verbal report. 


Levels 1127 (n, n'y) E, = 0.2 to 1.0 
pe 0.062 2 0.632 6 scin 
0.208 2 0.725 10 
0.390? 1.000? 
0.435 


DeAsLind, JeJdsVan Loef, Phys. Revs 99, 621A; 
verbal report; Phys. Reve. 98, 224A (1955). 


ey, 127 (n, n'y) E,=3e2 scin 
0.21 st 0.63 
0.33 1.04 ? 
st 0.42 as 


V.E-Scherrer, BeAsAl} Ison, WeR-Faust, Phys» 
Reve 96, 386 (1954). 


Bia 1.9% 1.140 20 sl 
14.8% 1.665 15 
78.9% 2.120 10 
No B* sl,scin 
€ 6.4% Te X,/VsPc 
Ns 1000+ 0.455 5 17+ 0.750 7 scin 
04+ 0.540 5 18+ 0.980 10 
B°/0.455y = 5.04 0.5 sl, scin 
€,/0.455y =0.316 (Te x ray/0.455y) pc,scin 
(0.455y)(0.540y) (0.7507) x scin 
(Continued) 


ia 15 
25™ 


1132 
53 679 
2.26" 


, 133 
53 80 
20.8" 


) 134 
ie acl 
53" 


135 
53 82 


1 1,1424 
2+ 
mi.3) 267 Aas 
ste TSF 
0.540 0.980 
O+ 
Stable Te!28 2+ 
2.12 
11% 
o+ 
Stable xe!28 
N.Benczer, B.Farrelly, L.eKoerts, C.S.Wu, 
Phys. Reve. 100, 955A (1955)5 prive comm. 
d78°Te chen 
T 2.259" @ ic 
E.WeEmery, NeVeall, Nature 174, 889 (1954). 
T 2.30" 5 U(14-Mev n,f) chem 
A.C.Wahl, Phys. Rev. 99, 730 (1955). 
T 20.9" 3 U(14-Mev n,f) chem 
A.CeWahl, Phys. Rev. 99, 730 (1955). 
T 52.4 U(14-Mev n,f) ehem 
A.C.Wahl, Phys. Rev. 99, 730 (1955). 
+ 6.752 U(14-Mev n,f) chem 
A.C.eWahl, Phys. Rev. 99, 730 (1955). 
y 0.056 1127(3a¢ev p,n) chem 
vw 0.145 scin 
0.170 
st 0. 200 
0.368 
No B* (noy*) K x ray scin 


(0.056 y)(0.145 y, 0.1707, K x Trav) 
(0.200 y)(0.170Y, K x ray) 

(0.368 y)(K x ray) No (0.368 y) y 
No(0. 200 y)(0.056 y, 0.145) 


(Continued) © 


7, 
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4d y@l27 cst26 ie" 2 d 96"Ba chem; ms 


312+ 3604 
T6e 8 3.8 4 a, scin 


Df 0.385 5 scin 


NO 0.48 ¥(< 10% of 0.385 ¥) 

No y with E> 0.6(<13% of 0.385 Y) 
Bt:x: y= 62: 18: 38 

(0.385 Y) (v7, <<3-Mev 8*) 

No (0.385 ¥) (3.8 6*) 


M.eleKalksteIn, JsMeHOllander, Phys. Reve 96, 
730 (1954)- 


Stable | 


H.B.Mathur, Phys. Reve 97, 707 (1955). 


cs!28 gt 3+ 1.5 d2.49Ba_ sl 
aay es 30+ 2.5 
3.8" 
70+ 3.0 
+ 
xe! 35 Be ~3% 0.550 U(n,f) ms; sl By B je =3.4 
aoe 97% (0.910) ¢ 0.445  a=0.016 scin,sl ce 
9-2 0.980 
¥Y 100+ 0.250 scin ; ; a 
UeMeHollander, M.!.Kalkstein hySe Reve 
ae: orate : 260A (1955). . ; 
(0.550 6)(0.607) (ce, 0.250 VI(0.36 y) sl 
No (ce, 0.250y}{0-60 y) 
K cs!29 Tal®1(340-Mev p) chen 
SeThulin, Arkiv Fystk 9, 137 (1955); Phys. oar Gey 100¢ 0.375 10 scin 
. 94 4% (1954). h . 
Reve 94, 734 (195 a2 9t 0.420 10 
23¢ =: 0.5 85-20 
xe!36 Resonance Xe135(n) & =0.01 to 0.5 ev bree Sa eae ee has Rete 2 a0Fe 
iat ay 0.084 ev r= 0.10 ev 
stable (peak) = 3.3 x 10° eI” = 0.011 ev 
From preliminary fit to 1954 chopper data 
Bie th, Cs!33 (80-Mev p,p 4n) chem 
G Conf. 8/P/59 955 ritten b 
E waresteln, E.C.Smith (USAR. Sea, AES STIR a 0.395 10 scin 
0.550 30 
B.L.Robinson, R.W.Fink, Phys. Rev. 98, 231A, 
221 (1955). 
xe!37 Bio 3.5 U(d,f) I chem; a 
Bee 53 
jug" 
SeUeNassit, WeSeelmann—Eggebert, ZeNaturfe 55 16 
’ 10a, 83 (1955). 208 be +348 4 
E-HeBallamy, KeFeSmith, Phil. Mage 44, 33 
(1953). 
_ __xe!88 U(30-Mev 4,f) chem 
a : 2.4 
m 
y E,/B = 103 Mev 
SeJeNassif, WeSeelmann-Eggebert, Z. Naturfe cs!82 Cs?33 (80-Mev p,pn) chem 
10a, 83 (1955). a 6.29 2 
6.29 
Y 1000+ 0.669 3 scin 
| 7+ © LeOo 4 
U(n, f) ms but 33"Cs d present Bt Ki26! 2 
} y 100+ 0.42 2 1.78 3 sein (0.669'y)(E, >0.7) No (0.669'y)(1.26y) 
20+ 0.51 2 2.01 3 No € to gs. ( <20%) xy y 
S.Thulin, Arkiv Fysik 9, 137 (1955). B.L. Robinson, R.W.Fink, Phys. Rev. 98, 231A 


(1955). 


84 


¢s!33 
by) 78 
stable 
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be +2.56421 I 
v (Cs133) /v(H?) = 0.854496 18 


HeE.WalchIit, ORNL=1775 (1954). 


J 4 M 
Le 42.95 1 


EsHeBeltamy, KeFeSmith, Phil. Mage 44, 33 
(1953). 


No €, ( <0.2%) (No Xe K x ray) 47 pc, cryst 


Hodaffe, UCRL=-2537 (1954). 


Bas See 0.083 3 50% 0.655 2 sl 
~5h 0.31* 10 “13% 0.683 4 
No € (<1%, from absence of e,) sl 
ce,.** sl pe, ce 
“yp et 0.473 2 3 K/L 
ot 0.563 1 11.9 
13t 0.569 1 26 
100T 0.605 1 100 feats 
91it 0.796 1 44 7.0 
ist 0.801 2 3.9 K/LM 
0.9Tf 1.038 5 0.43 ~7 
3.0f 1.168 5 0.49 “6 
4.6F 1.367 5 0.49 ~10 


0.203y not found (photons <0.2f, Ge, <1.2"*) 
0.663 yseen, probably Cs}3?7 

No yy delay (<0.2#5) scin 
(0.796 WE >0.1)/ (0.605 WE, 70.1) =1.3 +0.2 
Few, 1f any, (high Eg) (~0.566 y) 

*Mean value for 2 components 

**Relative intensity of ce, 


GeleKeister, E«Belee, FeHeSchmidt, Physs Reve 
97, 451 (1955); 86, 632A (1952). 


fay 25% 0.088 4 cs133 (slow n,Y)3 
756 0.658 6 
a —~K/LM __ 
y 10f =«:«©.563 2 =: 0004 
18t 0.569 2 0.006 
100+ 0.604 2 720 
100t 0.796 3 Be4 
st 0.802 3 0.0026 
Leif 1.038 4? 0.002 768 
Oya | 1.166 4? 0.0015 Bo4 
2.8t 1.867 4 0.0014 10.0 


wo B* (< 0.1%) 


AcAsBashllov, NeMeAnton’eva, M.V.BITnov, 
BeS-Dzhelepov, Izveat. Akad. Nauk Sere Fize 
SSSR 18, 43 (1954)6 


s 


cs!34 Bo 25% 0.0785 5% 0.41015 sl 
a 26 0.2105 68% 0.657 5 
ie) J 
QS. __a____sl pe,ce 
y 0.472015 9.6x10° ge 
0.5651 21 2.6x1073 Et 
0.5707 10 1x 1072 M1 
0.6037 6 722x107) MI+E2 
0.7976 13 2.6x 1073 MIt+E2 
0.8037 5x 1079 E3 
1.0374 30 
1.1687 22 4.5x107* E1 
1.3687 40 9x107* MitE2 
1.402 
HeHeForster, JeSeWiggins, Phys. Reve 99, 660A 
(1955); verbat report.. 
Be 0.086 15 0.645 10 sl 
0.335 ~0.69 sl By 
No Ex (no Xe K x ray) scin,pe 
4 ~ 0.25 2 sl pe 
0.505 4 _%k_ scin,sl ce,pe 
0.559 4 0.0087 
100+ { 9° 609 2 0.0047 
70+ 0.795 1 0.0015 
1.039 12 sl ce 
1.163 12 
1+ 1.350 7 scin,sl ce 
(0.3358, ~0.698)(E, > 1.10) sl, scin 
(0.3358, 0.658, ~ 0.69B)(E, > 0.95) 
(1.357y)(~0.60y) No (1.357)(0.80y) 
(~0.58 y)( ~0.58 y, 0.80 ) 
Decay scheme proposed 
G.eBertolini, M.-Bettoni, E.s«Lazzarini, Nuovo 
Cim. 2, 273; 1, 746 (1955). 
Y 4t 0.2004 15 8d ce,pe 
at 0.2083 15 
4t 0.4753 30 
ist 0.5652 7 
20¢ 0.5708 7 
100+ 0.6058 7 K/L™ 6.3 
2t 0.6618 20 
100¢ 0.79706 K/L=8.0 
15} 0.8022 6 
4+ 1.0385 30 
at 1.168 3 
4t 1.370 3 i 
JeVerhaeghe, J»Demuynck, Compt. rendse 239, 
1374 (1954). 
Ve 3e5t 0.467 15 sl pe 
0.553 7 
2it 0.571 7 
100t 0.607 5 
100¢ 0.79% 3 
1.027 15 
4t 1.168 10 
53t 1.368 5 - 
1.8901 15 


M.CoJoshl, B.V.Thosar, Phys. Reve 96, 1022 


(1954). 


) Pt gee se fq , 
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— ¢s!34 -+y sum peaks 1.175 Zscin cs!84 yg 8 M 
32 Bh 1.400 SO +1.10 1 
2. ? 
Bevel 1.972 3-15 
L.S.-Goodman, S.Wexler, Phys. Rev. 99, 192; 
; D-C.Lu, MeL.Wledenbeck, Physe Reve 94,501(19 97, 242 (1955); 95, 570 (1954). 
(1954). 
] -10s 
No delayed By (7,,< 5x10°*"*) 4 8 M 
V.Z.eWinterstelger, Bull. Inst. Nuclear Scl. + 
poris Kidrlch ¥, 79 (1954)6 , Le 1.10 1 
O.AeGilbert, VeW.Cohen, Phys. Reve 97, 243 
(1955); 95, 569 (1954). 
Y (0.570) E2/M1=16 
(0.605) 2 aie 
0.797 E2 = 
‘i a E2 & ~1% ~0.55 cs*33(11-Mev dp) sl 


(E,> 0.60) (E> 0.60) (6) J=4, 2 No 2.18 67 


(0) 
(Ey ? 1.20) (E, 7 0.50) (8) J=4s 2 i GeleKeister, E-B-Lee, FeHsSchmidt, Physs Reve 
0 


or J=3, 2, 97, 451 (1955). 


(0.57 )(0.607) (4) J=4, 4, 2, 


M.G.Stewart, R.«P.«Scharenberg, M-LeWiedenbeck, 
Phys. Rev. 99, 691 (1955). 


ae T 26.67 4 U(n,f) chem; 477 pc,ms 
277 D.«M.Wiles, R«H.eTomlinson, Phys. Rev. 99, 188 
(0.796 y)(0.605y)(@) J=4, 2, 0 sein (1955). 
(1.37)(0.605 y)(@) J=4, 2, 0 
(0.801)(1.17 7) (8) J=4, 2, 0 
All 5's are E2 
T 267 1 U(n,f) chem 
2.3)Cs From Cs?33/cs?37 ratio in fission products 
ae differing in age by 8” ms 
1.97 E.AeMelaika, MedsParker, JeAsPetruska, ReHe 
yt Tomlinson, quoted by Wiles et als, Phys. Reve 
T T I 99, 188 (1955). 
4+ 
2+ 
cs! 38 17™xe13® source 
2+ pe Ie 20+ 0.128 6 scin 
33 20+ 0.460 5 100+ 1.44 2 
oh St 0.55 1 20+ 2.203 
stable Bald 25+ 0.98 2 10t 2.683 
AEE tt, MeJ-Glaub Phys. Reve 100, 
955A 11955). {108s)e verbal apse Brine p SeThulin, Arkiv Fystk 9, 137 (1955). 
| 
Resonances Cs133 (n) E_= 10 to 600 ev 
[I (1073 ev)* E. (ev I (1073 ev) * . 
E, (ev) ee } gev) pave cs'89 g 3.17 U(n,f) chem a 
mes «| 6-0 11 204 6 57 22 ae 
vs 2 19° og 22 6 49 22 10 ReCoFix, CeDeCoryell, MIT LNSE Progress 
os : es 9 3 240 7 480 90 Report, p 37, Way (1954). 
94.8 18 19 6 30! 10 190 40 
128 2 Liz, Tg 370 14 160 60 
44303 9 4 407 16 570 200 
449 4 45 20 443 19 290 140 
lag? ror 530 25 800 300 4 Be Y Ms gt pe ruthie scin 
Other resonances with E > 250 ev? chopper ie 60 bie ai 
*Based onl = 0.110 +0.030 ev 0.78 a 
Py, (measured) =19.120+0.040, 70.140+0.060 ev 1.06 2.1 


UsAsHarvey, DedeHughes, R.«S-Carter, VE. 
Pilcher, Phys. Reve 99, 10 (1955); 95, 645A V.E.Scherrer, BeA.AlI Ison, WeR.Faust, Phys. 
(1954). Rev» 96, 386 (1954). 
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Sime Resonances Ba(nyy) EE, * 0.025 to 500 ev 
~ Ee, (ev) oJ? mod cyc 

25 8 

93 90 

380 550 


E-Meservey, Phy&s Reve 96, 1006 (1954); 86, 
605A (1952). 


In'115? (140-Mev ni4,5n) 


Bal 24. T ~12m 
68 chem 


56 
Possibly Bal27 put 6.3°cs!27 not detected 


M.eleKabksteIn, JeMeHollander, Phys. Revs 96, 
730 (1954). 


96.5" 2.0 p 1e6"Cs chem 
in'115? (440-Mev Nit, 3n) 


VA 100f 0.225 10 scin 
33t 0.700 30 
Ww 0.9 ? 
x st K x ray 
(0.225 Y) (0.70 Y)? 


Me1leKalkstelIn, J.M.HOllander, Phys. Reve 96, 
730 (1954). 


pal27> 7 ~ 120 In'115) (140-Mev N+, 2n) 
56 71 chem 


6.3"Cs127 not detected, activity probably 
Bal24 


MoieKalkstein, JeMsHoliander, Phys. Reve 96, 
730 (1954). 


Cs?33 (106-Mev p,6n) chem 
a=0.35 scin,sl ce 
K/L*2.5 


a8) gy) pie 0.270 


J.M.Hollander, M.el.eKalkstein, Phys. Rev. 98, 
260A (1955). 


Ba!3! y st 0.122 a~0.6 st 0.496 scin 
5615 st 0.214 w 0.618 
~ m 0.372 w-1.09* 


No 0.048, 0.065, 0.108 y 

(K x ray)(0. 1227, 0.214, 0.372) Yscin 
(0.122y)(0.496 y) No(0.214y)(0.372) 
No(0.122y)(0.214, 0.372) 

*May be due to impurity 


(Continued) 


pall d pal 3! 
5675 

Te 

0-496 0.372 
109 ¢gl3l 
D-Celu, WeHeKelly, MeLeWiedenbeck, Phys. Reve 
97, 139 (1955). 
Bal 33 0 = 
4/ 0072 2a,=2.4 x/y scinyy 
56 oe 0.082 
a0 26+ = 0.290 
74+ 0.362 
(0.29 y)(0.072y, 0.0827) (0.36 y)(0.082 y) 
K x rays are due to conversion only and 
€,/€,29 assuming a, = 1.6 for 0.082 y 
MeLangevin, Compt. rend. 240, 289 (1955). 
(0.36 y)(0.082y) delay =6.0+0.4x1079*  scin 
P.eLehmann, Je Miller, Compt. rend. 240, 1525 
(1955). 

Ba!3® Resonances Ba?9 (n) chopper 
ll ad E (ev) TI (1073ev) I. (1073ev) 
stable SS Se re 

24.5 8.5 108 
82.6 ~180 ~80 
88.4 
A»Stolovy, J.sAsHarvey, Phys. Reve 99, 611A 
(1955); prive comm.-~ 
BET oy (0. 662) a 33!Cs; sd ce 
56 = K: L: LM: MN#* 52: 10: 13: 208 
oe 
UeVerhaeghe, Je-Demuynck, Compt. rende 239, 
1374 (1954). 
Resonance Bal 36 (n) chopper 
_E, (ev) 
106.9 
A.Stolovy, JseAsHarvey, Phys. Reve 99, 611A 
(1955); prive comme 
bales Ba‘238) (20-Mev d,p) chem 
5 er B(ce 0.163’y) delay = 1.5 x 10795 scin 


T.R.«Gerholm, Hede Waard, Physica 21, 601 
(1955). rs : 


ta! 38 
57 81 
2x1otly 


Lal39 
57 82 
stable 
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+» 0.541 ay =6x1073 si ce,pe 
K/LM=5.2+0.5 E2 
R.CeRohr, R«DeBirkhoff, Phys. Reve 98, 1266 
(1955). 
5 I 
+3.6848 4 


BZ 
q(Lat3§) /q(Lat39) ¥3.5+0.5* 


P.B.Sogo, C.D.Jeffries, Phys. Revs 99, 613A 


(1955); “verbal report.) 
e ~u x 1015¥ Natural La chem; pc 
€,/E, $0.5 


From presence of Ba K x rays and absence of 
L x rays 


H.Selig, Thesis, Carnegie Inst. Tech. (1954). 
q 410.6 2 s 
KeMurakawa, Phys. Reve. 98, 1285 (1955) 

q ~+0.3 1 Ss 


GeLGhrs, AsSteudel, Naturwiss. 42, 120(1955). 
Ze Phys. 141, 486 (1955). 


40.31" 6 


417 


La! 139) (th n,y) 


L.Yaffe, HeGeThode, WeFeMerritt, R»CeHawkins, 
F.Brown, ReM.Bartholomew, Cane Je Cheme 32, 
1017 (1954). 


T 40.5" 6 
B- 16% 0.42 4 s 
126 0.86 3 
20% 1.15 3 
308 1.36 2 
14% 1.62 2 
8% 2.20 2 
y 1.3* 0.331 2 K:L:M=100: 14:6 
0.46* 0.486 3) K:L:M= 32: 8:4 
0210* 0.810 3 
0.14" 1.60 1 K:L=11:2 


*ce per 100 B~ 


AsAeBashilov, BeS-Dzhelepov, L.S.Chervinskaya, 
fzvest. Akad. Nauk Sere Fiz. SSSR 18,88(1954) 6 


y d 13°Ba chem 
_a@  <K/LM 
40+ 0.328 0.035 7.4 sl ce, 
6t 0.438 scin 
50+ 0.490 0.0083 7.4 
46+ 0.815 0.0041 large 
100+ 1.60 0.0008 large 
1+ 2.50 5 scin pr 
0.04+ 3.00 20 
(Continued) 


Lal to 


57 


40.2 


h 


87 
(0.438) (0.490) 
(0.815) (1.607) 
No (0.815)(0.328Y, 0.438y, 0.4907) 
(0.815y)(1.60y)(@) J=3, 2, 0 
E2/Mi~ 0.02 for 0.815 y 
(0.490y)(1.60y)(@) J=4, 2, 0 


(0.3287)(0.4907, 1.607)(@) both compatible 
with spin assignments given above 


H-H.Bolotin, C.H.»Pruett, 


P.L.eRoggenkamp, 
R«G-eWilkinson, Physe Rev. 


99, 62, 670A 11955). 


Y 0.489 a, ~5x 1073 


K/LM =4.2+1.4 


sl ce,pe 
Ei, E2 


R.CeRohr, Re-D-Birkhoff, Phys. Rev. 98, 1266 


(1955). 
(0.815 y)(1.60y)(@) J=3, 1, O or 3 2, O 
(0.485 y)(1.60 y)(@) J =4, 2, 0 scin 


(0.328 + 0.485 + 0.815 y)(1.60 W(t) consistent 
with 3-,4+, 2+, Ot or with 3+, 47>, 2,0* for 
levels at 2. 42, 2.09, 1.€0 and O Mev 


G-R.-Bishop, J.P.Perez y Jorba, Phys. Reve 98, 


89 (1955). 
y ~e25+ 0.328 La'139) (slow n,y); scin 
48+ 0.486 
27+ 0.815 
~11+ (0.920) E2/M1>0.1%, <1% yy (@) 
100+ 1.597 


4+ 2.57 15 
No other y with E> 0.05 
(1.60y)(0.328y, 0.486y, 0.815y, 0.920) 
(0.815y, 0.9207)(1.60y only) 
(0.328 y)(0.486y) 


(0.920y)(1.607)(6) J=2, 2, 0 


CeF.eColeman, Phil. Mag. 46, 


1132 (1955). 


Stable ce! 40 
Resonance La! 39 (n) chopper 
_E, (ev) Fo ev) MT (10-ev) 
73.5 24 147 


A.Stolovy, Js«A.Harvey, 
(1955); prive comm. 


Phys. Revs 99, 611A 


Ce 
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Yy Ce (ny 27) E,=3e2 scin 
0.48 1.50 
0.90 2.5 


V.E.Scherrer, BeAsAll ison, WeReFaust, PhySe 
Reve 96, 386 (1954)- 


La‘139) (41-Mev d,2n) chem 

0.1665 A, = 0020 s7 ce, scin 

K: L: MN= 82: 10: 2.5 Mi 

No harder Y (<001%) No other ce 
No B* 


K X ray/0o166Y= 160 062 scin 
e, /ce, - 0034 SIT 
Ex [COy = 4044 002 (x9/y)/(xx/x) 
(K X ray) (001667) delay< 1078* scin 


E,S0+15 (tO 0.166 level) from coincidence 
and single counting rates 


CoHePruett, ReGoWIIkIinson, Phy8e. Reve 96, 
1340 (1954)3 Physe Reve 95, 625A (1954)~ 


ce'2"°) (pie ny) chem 
ishs 75% 0.432 2 &FK linear sl By 
25% 0.574 3 FK linear sl 
¥y 0.1449 7 a, =0.22 K/L=6.35M1 
No other y's sl ce, pe;scin 
(0.432 8)(0.145y) No (0.574/)(0.1457) 
d cel"! 7127 


7/2 
5/2 
stable Prit! 
UsTedones, Ure, E-Nevensen, Phys. Reve 97, 
1031 (1955). 
B(ce 0.1457) delay = 1.9 x 107°§ sein 


H.de Waard, T.R.Gerholm, 
(1955). 


Physica 21, 599 


y (0.145) Mi 
y(6,T) shows J= 7/285 7/2 Y 55/2 


E-Ambler, ReP.HWudson, GeMsTemmer, 


Phys. Rev. 
97, 1212 (1955); 95, 625A (1954). 


Resonances ce**°(n) —«E, =0.5 to 60 kev 
_E, (kev: LI (p, n) 
2.8 1.0 
6.7 1.0 
Sta Ome 
SC) 22a 
st 43 I 


ReCoBlock, HeWeNewson, Phys. Reve 98, 1162A 
(1955); verbal report. 


Cet#2 (pile n,y) 


Sa ~0.3 (1.09) scin By 
055 (1.38) 
(0.71) 
Y 0.0574 2 a,~9 sl ce,scin 
0.232 1 0.668 2 
0.294 1 0.724 2 
0.35! 1 0.861 5 
0.493 2 {2100 15 
0.565 5* *No ce 
(1.38 B)(0.057 y) delay < 145 
(0.057 y)(0.294 y) (0.232 y)(0.493 y) 


B to g.s. weak if present 


O.W.Martin. J.MeCork, ©.8.8urson, Phys. Rev. 
99. 670A (1955); verbal report. 


Levels Cet'? (dy p) Ey 71501 
Be. Q= 2,386 7 


0.30 15 


scin 


NeSeWall, Physe Reve 96, 664 (1954). 


Resonances Ce’"?(n) £, =0.5 to 125 kev 
_E, (kev) Li (p,n) 
vst 1.6 1.0 
st 3.2 
st §.2 
w 9 
st i - 
st 26 
st && 
95 


RoCoBlock, HoWoNewson, Physe Reve 98, 1162A 
(1955). 


0.258 15 
0.327 7 


y 0.033% 
0.0408 
. 0.0532 
0.0590 No L, 
0.0799 
K:L :L, = 345: 100: ~15 
Sieds eS 
0.1335 
Rib, ?L,?L)="63:10:0:~1 
0. 1952 P 


(Continued) 


U(n,f)chem; sd 


K/L<1 


pr!37 
59 «6-78 


NEW NUCLEAR DATA 


NO 0046875 0206037» 061007» 00231 
(00134 Y)(0.033 Ys 02041) 
(0.080 Y)(0.041 %» 001457) 


UeM.Cork, MeKeBrice, L.C.Schmid, Phys. Reve 
96, 1295 (1954). 


v4 29t 
100¢ 


W.E.Kreger, C.S.eCook, Phys. Revs 96, 1276 
(1954). 


(0.081) 
(0.134) 


= scin 


T oes PD e2'Ce 
Ce136 (ge-mev p,en) chem 
Not by Ce136 (9,.5-mMev p,n) 
Bt 2.51 a,scin 
2a 0.080 scin 
0.22 
0.30 
TeHeHandley, E«LeOlson, Phys. Revs 96, 1003 
(1954). 
T 70" ce36 (9,.6-Hev pn) chem 
Bt 2.0 1 a,scin 
y, 0.17 scin 
~0.8 2? 
MIS Is? 


TeHeHandley, E.L.Olson, Phys. Reve 96, 1003 
(1954). 


T >4’ or <5* 
No 1.4” activity Ce138 (g2-Mev p) 


scin 
chem 


TeHeHandley, EsLeOlson, Phys. Reve 96, 1003 
(1954). 


To 2.01 Ce138 (9,.5-Mev n,n) 
chem 
Bt 1.4 1 a,scin 
4 0.30 1.8.9 scin 
0.80 se Tee 2 
1.05 


TeHeHandley, EslLeOlson, Phys. Rev. 96, 1003 
(1958). 


Nat"? (18-Mev p,a) Ce'2*°) rtast p,2n) 


T 4.57 p 140%Ce chem 
pt 1.0 1 a,scin 
Y 0.17 in 140°Ce? scin 
1.3 
1.6 


TeHoHandley, E-lL.Oison, Phys. Revs 96, 1003 
(1958). 


pr! 40 
59 81 
3-5" 


pritl 
59 82 
stable 


pri 42 
59 83 
19.2 


59 85 
nT 5, 


89 
T 3.4” pri*1(2o-mev p,pn) chem 
Ce'l49) (9 ,5=Mev p,n) chem 


TeHeHandley, EelLsOfson, Phys. Reve 96, 1003 
(1954). 


(141) 


Level Pr (YY) 

¥ (0.145) 7=3.5x10795 

Cour source rotated to compensate for recoil 

F.R-Metzger, Phys. Rev. 99, 613A (1955). 

B- 2.8% 0.70 15 a By 
97.2% 2.12 10 a 

Y 100+ 1.61 2 scin 

No 0.134y (<4t) No 0.329 y (<7+) 


No 0.6247 (<7+) No y with E,>1.61 


MeJU.Sterk, R.«He.Nussbaum, 


H.Cerfontain, 
Physica 21, 541 (1955). 


i 1.6 
No other y 


Pri4l (pile nyy) scin 


B.Saraf, J.Varma, C.E.-Mandevilie, Phys. Rev. 
98, 1206A (1955). 


Levels pri (d,p) E, = 1561 
QS. Q= 3.42 30 scin 
0.62 10 

NeSeWall, Phys. Revs 96, 664 (1954). 

No y (< 10734) scin 


B.Saraf, JeVarma, C.E.Mandeviile, Phys. Rev. 
98, 1206A (1955). 


Y izt (0.695) a g90°Ce; — sein 
2.3t (1.48) 
5e9t (2.18) 


+Photons per 100 Cel** 0.134 photons 


WeE-Kreger, CoS-Cook, Phy&~. Reve 96, 855A, 
1276 (19549). 


Br.* 405% 0.92 U(n,f) chem; sd 
98.5% 3.12 

Y 0.688 scin 
1.49 
2.18 

NO 0.0603Y gT ce 


UeMeCork, MeKeBrice, LeCeSchmid, Phys. Reve 
96, 1295 (1954). 


Nd 
60 


na !43 
60 83 
stable 


ngl¥8 
60 84 
stable 


na!4#5 
60 85 
stable 


ng!46 
60 86 
stable 
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Resonance Nd (n) chopper 
poe 
161 
A.Stolovy, JeAseHarvey, Phys. Reve. 99, 611A 


(1955); prive comm. 
A “1.11 Enriched nd?*3; § 
K.eMurakawa, PhySe. Reve 96, 1543 (1954). 
Levels Na? 42 (d,p) E, = 1501 

g-S. Q= 3.79 8 scin 

0.70 10 
N.SeWall, Physe Reve 96, 664 (1954). 

na**3(a,aty) EB, = 547 
No y with E, <0.50 scin 
N.P.Heydenburg, GeMeTemmer, Phys. Reve 98 
1198A (1955). 

wa'™**! (, pty) E, = 3.54 

0.696y not observed (7 <0.8 mb) scin 


3.£.Simmons, O0.M.Van Patter, K.F.Faeularo, 
Ro¥.Stuart, Phys. Rev. 97, 89 (1995). 


Resonances Na?*3 (n) chopper 
E, (ev) 
56.3 
132 
191 
A.Stolovy, UJs«AeHarvey, Phys. Reve 99, 611A 
(1955); priv. comm. 
2 -0.69 10 Enriched na’); S 


KeMurakawa, PhySs Reve. 96, 1543 (1954). 


Level nat (a,a"y) 
y 0.070 2 


E, = Dail, 
scin 


WeP.Heydenburg, GeMeTemmer, Phys. Rev. 98, 
1198A (1955); verbal report. 


Level nd '245) (p, pry) 


E,S5.34 
iy 0.071 4 


scin 


B.E.Simmons, DeM.Van Patter, K.F.Famularo, 
ReV.Stuart, Phys. Reve 97, 89 (1955). 


Level na?*S(a,aty) §£ =5.7 


0.455 10 scin 


N.P.Heydenburg, GsM.Temmer, Phys. Rev. 98, 
1198A (1955); verbal report. 


ng! 46 
86 


‘stable 


ng! 48 
60 «88 


stable 


na ‘248! (p, pry) EB, = 2.79 


0.455 not observed (o7<1 mb) scin 


B.E.Simmons, DeM.Van Patter, Ke F.Famularo, 
ReVeStuart, Phys. Reve 97, 89 (1955). 


Resonance yq'145! (n) E, = 0.07 tO 20 ev 


riba (ev) oJ bx eryst 
4.38 4 i-10 


VeL.Sallor, HeHeLandon, HeL. Foote, Urey Phys. 
Reve 96, 1014 (1954). 


Resonances Nd?) (n) chopper 
E,(ev) I (1073ev) IT, (10-3ev) 
4.32 0.90 55 
43.2 
82.3 ? 
106 
A.Stolovy, JeAeHarvey, Physs Revs 99, 611A 


(1955); priv. comm. 


na'246) (piie n,y) chem 
Y 550+ 0.092* 30+ 0.410 scin 
wt 0.120 35+ 0.440 
15+ ~0.165 250+ 0.530 
25+ 0.280 wt 0.60 
45+ ~0.32 15+ 0.690 


(0.092y)(0.120, 0.280, 0.32, 0.440, 0.607) 
(0.280)(0.410) 
(~0.32y)(K x ray, 0.092, 0.120, 0.2807) 


aS 1.8 x/y 
HeSeHans, BeSaraf, C.E«Mandeville, Phys. Reve 
97, 1267; 98, 1173A (1955). 
y (0.092) 

(0.530) E2 
y (8,7) shows J=9/28+ 9/2 % 5/2 
E.Ambler, R.«P.s«Hudson, G-sMeTemmer, Phys. Reve 
97, 1212; 98, 230A (1955). 
Level * Na**8(a,aty) £,=5.7 
ey. 0.300 6 scin 


WeP.Weydenburg, GaM.Temmer, Phys. Rev. 98, 
1198A (1955); verbal report. 


Level ‘na '2#8) (p, pry) E, = 2.2 ta 8.5 


y 0.300 3 7=2.6x1072°*” scin 
o (E, = 2.26) =0.7 mb 


*Estimated assuming E2 Coulomb excitation — 


B.E.Stmmons, DeMeVan Patter, KeFeFamularo, 
ReVeStuart, Phys. Revs 97, 69 (1955). 
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ile thes ) > 10187 pe pe Na'15°) (pie nyy8) chem 
>z925y No A's with 0.006<E,<0.3 from 1.16¢ pate 0.064 scin yy 
natural Nd (2.1 mg/cm?) 0.100 
F ‘ 70+ ~0.167 40+ 0.440 scin 
DeDIxon, AeMeNaTr, Phil. Mage 45, 1099(1954)- 42+ 0.230 18+ 0.650 
55% 0.275 26+ 0.700 
100+ 0.335 1.50 
(K x ray) (0.230y, 0.2757, E, > 0.53) 
Level Nd*9°(a,a'y) EB, = 6.7 Ps ea staasey PF) 
, a Ye (0.1007)(0.230y, E> 0.53) 
-” 0.128 3 scin (~0.187-y)(~ 0.1877) No (0.100y)(0.275y) 
NePeHeydenburg, GeMeTommer, Physe Reve 98, (0.55 <E< 0.65) Decay scheme proposed 
1198A (1955); verbal report. 
| H.SeHans, BeSaraf, C.E«Mandeville, Phys. Rev. 
97, 1267; 98, 1173A (1955). 
Level Nd*5°(p,p'y) E, = 1.8 to 3.3 son 4=—Cs«éRssGnnicet Sm (n) E, = 0.07 to~22 ev 
cryst 
4 0.131 2 T=7x10"9** scin By (ev) of?  Isotopess 
Graph of oO agrees withE2 Coulomb excitation a ae 
(p)(0.131y)\6) o (BE. =2.25) = 2.4 mb di : 68 150 
*Estimated assuming fe excitation “i 10-50 150 
3.43 2 i=10 148 
B.E.Simmons, DeMeVan Patter, K.F.eFamularo, 4.98 5 1-10 150 
ReVeStuart, Phys. Reve 97, 89 (1955). 6.45 10 1-10 150 ? 
8.2 1 >100 153 
9.1 2 1=10 150 ? 
pal’? + 2.52) @ te E, (ev) o[?* Isotope** 
61 86 From 147/149 abundance ratios in fission 12.0 5 1-10 
2.6% products differing in age by 5.6% (62°. 3 1~10 150 ? 
7.2 5 1-10 150 7? 
E.A.Melalka, MeU.Parker, UJ«AsPetruska, ReHe y 5 50-100 148 
Tomlinson, Can. J. Chem. 33, 830 (1955). fot gt aie i 
*For natural Sm **Enriched samples used 
5 VeLsSaltlor, HsHeLandon, HeL.Foote, ure Phys. 
pm! 49 Ndl5° (9-Mev p,2n) chem Reve 96, 1014 (1954); 89, 9O4A (1953)- 
hee B- 0.97 5 
24 0.285 scin 
~ 
1.0 raed Sut? (a,aty) E, =5.7 
5 
VeKeFischer, Physs Reve 96, 1549 (1954). ee Y with E, <0.60 scin 
N-P.Heydenburg, G.M-Temmer, Phys. Reve 98, 
1198A (1955). 
pal 50 2.7" —nal5°(9-Mev pyn) chem 
61 89 
2.7% B ~s0og 2.01 5 sd 
“206 3.05 5 sm'48 Lever smi48@,ary) E,=6.7 
y 100¢t ~—s«O. HI 1.24? scin 62 86 0.562 12 scin 
stable 
9.88? at 1682 5 N.P.Heydenburg, GeMeTemmer, Physe Reve 98, 
20t 0.43 2 O8f 1.675 1198A (1955); verbal report. 
40F »70.02.98.5 OAT 52,001 
0.967 ( 0.6T, 2.6 «2 
Resonances sm*7(n) £, = 0.07 to™22 ev 
(E = 2) (0.34, 0043, 0-82, 1.17Y'8) scin 
ae <2) (1.32, 1667, <2.5 Y's) IBY) 5 od” Ea 
ce = B) (00397, O82, 10247, 1.32 Y'S) 3.43 2 10-50 
(0.34 Y)(00397, 0043,0+82,1+52,1+867, < 2.0Y'S) 19.1 5 > 100 
‘Decay scheme proposed See also Sm 


VeKeFischer, Physs Reve 96, 15493 95, 626A 


(1954). 


VeLeSallor, HeHsLandon, H.L.Foote, uUfe Physe 
Rev» 96, 1014 (1954); 89, 9O4A (1953) 6 


92 


gm! 49 
62 87 
stable 


gm! 50 
62 88 
stable 


sm! 5! 


62 89 


~ 939 


gm 52 
62 90 
etable 
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sm1"9(a,a"y) E, =5.7 sn!53 g- =~ 20g 0.650 15 =~ Sm 252? (pile n,y) 
No y with E, <0.50 goin, += ee ~40% 0.720 15 sl By, sl 
' i, ~40% 0.820 10 _K:L:M 
N.P.Heyd G.M.T Phys. Rev. 98, 
RiHGA Lema ee oe iv Y 0.069 5152 1310.'3. “Si ce, sem 
< St 0.084 : 
100+ 0.103 6.2: 1:0.22 a, = 1.2 
Level sm 5° (a,a"y) EB, =6.7 0.110 ? scin 
0.337 7 scin < 1+ 0.172 
<0.1t 0.545 5 
N.P.Heydenburg, G.M.T » Phys. Rev. 98, 
11984 (1955); verbal report. ay ag (0.103y)(0.658, 0.728) (0.103y)(0.545y) 
N.Marty, Je phys. radium 16, 458 (1955); 15, 
as #12, 60s (1954); Compt. rend. 238, 2516 (1954). 
Resonances sm*9(n) E, = 0.07 to~22 ev 
E, (ev) ro Sig cryst 
0.0976 5 490 Resonance sm'5?(n) E, = 0.07 to™g2 ev 
0.871 5 >100 
E, (ev ol? cryst 
4.98 5 10-50 ei re Were Caine 7 
6.45 10* 10-50 8.2 1 > 100 
9.1 2* 10-50 See also Sm 
15.2 a 10-50 VeL.Salfor, HeH.«Landon, H.L.Foote, Ure, PhySe 
17.2 5* 10-50 Reve 96, 1014 (1954); 89, 9OHA (1953). 
*assignment uncertain See also Sm 
VeolL.Sallor, H.eHeLandon, H.eL.Foote, Ufe, PhySe 15 
Reve 96, 1014 (1954); 89, 9O4A (1953). sm!54 Level gm25* (a,aty) EB, = 5.7 
aN ha 0.082 2 scin 
stable 
T ~93Y ms N.eP.Heydenburg, GeM.Temmer, Phys. Reve 98, 
1198A (1955); verbal report. 
From 151/149 abundance ratios in fission = -—= 
products differing in age by 6.4¥ 
E.A.Melaika, Msed.Parker, JsA.Petruska, ReHe 
Tomlinson, Can. Je Chem. 33, 830 (1955). Eu Resonances Eu (n) E =4 to 50 ev 
& E,(ev) I (10-3ev)* E,(ev) I (10-3ev)* 
Resonance gm 5° (nm) E, = 0007 to~ee ev 4.83 y 0.048 8 18.8 2 3.9 8 
5LU7st* = OL 18S" 19 19.3 2 4.3 8 
E._ (ev o cryst 
ee et Soi z 6.038 0.35 5 20.1 2 11.5 12 
21.15 7100 6.258 0.41 7 22.0 3 2.97 
See also Sm Todt 10 oe hn 22.5 3 6.7 13 
7.47 10 2.4 5 24.13 3.0 8 
VoL.Satlor, HeHe Landon, Hele Foote, Ure Phyte 
Reve 96, 1015 (1954)5 89, 90GA (1953), 8.90 9 4.2 4 25.0 3 5.8 12 
lOJ5 =a 1.90 13 27.0 u 6.7 14 
ltade 2 0.5 2 29.5 4 2.9 15 
Level am?5? (a,aty) E, ™ 5.7 ir ee Sate 3 30.8 u 3.5 18 
0.122 2 scin 12.3, 12 diAue «2 31.8 4 3.3 17 
N.P.Heydenburg, G+MeTemmer, Phys. Reve 98, E, (ev) Pr, (10-7 ev) * E, (ev) I, (10-7 ev)* 
119A (1955); verbal report 12.7 1 2.2 y 35.1 5 6 2 
1336). 2 0.4 2 36.9 5 42: 98 
4.8 2 P00 3 38.3 6 15) 
- . Zia Ve RY Nd 22 7 
a * 6.640 15 si ISe2 2 
B yee 0.710 15 16.8 2 1.5 2 47.4 8 44% 72 
19%* 0.810 10 18.0 2 _5.0 § Others with E,7 8 ev? 
e *Based on 5 0.090+ 0.020 ev and an average 
vy 100¢* 0.0690 4 sae! BE SA 8c isotopic abundance of 50% chopper 
lbs #1 **May be due to Dy impurity 
0.1025 5 K/L? 601 ae Resonarice observed at 8.1 ev, assigned to Gn 
T ®4.0x1079 Bice) Seenandies 
0.02a* 0.1716 K/L*™ 4.5* 
T ®104x1071# Bice) UeAsHarvey, O.d-Hughes, R»S.Carter, VeE~ 
Pilcher, Physs Rev. 99, 10 (19551. 
w 0.520 
(0464 8) (001026 Y) (0+71 ) (06069 Y) 
+ce per 100 8 euylS! 5 5/2 para 
**gpectrum analyzed only for E, > 0635 63) 88 y(eut52)/u(pul53) = 2.240.038 — 
stable 


ReLeGraham, JeWalker, Phys. Reve 94, 794A 
(1954); “prive comme. 


B.Bleaney, WeLow, Proce Phys. Soc. 68A, 55 
(1955). 


NEW NUCLEAR DATA 


” 


pT 0.33 10? Eul52,154 source; sl 
0.70 3 By 
ua ; (0.122)* sl ce O.41 ? scin 
(0.24%)* sl ce (0.720)  scin 
(0.343)* sl ce (0.96%)  scin 
NO 0.336 Y (1.086)  scin 
(0270 B) (cey 0.343 Y) si 
No B(ce, 0.122 Y» ce, 0+244 Y) sl. 


(C€ 06122 VY) (CE 00244 Vy NO Ce 06123 ¥) sl 


(XK TAY) (00122 Vs 0.244 Vs0.964 V7?) = scin 
Sum peaks also at “1.14? “126 = scin 
NO (0.343 Y) (x rays Y) = scin 


*assignment from ms results of Katz, Lee 


137 


0.964 0.244 


0.122 Stable 
SS 
Stable Smi 52 
ReE.sStattery, D.ColLu, NeLeWiedenbeck, Phys. 
Rev» 96, 465 (1954). 
(0.1227) delay = 1.4x107?* 
AeWeSunyar, Phys. Reve 98, 653 (1955). 


Resonance = Eu'151) (n) E = 0,001 to 0.01 ev 
70.0006 eV O,™68,4x10" cryst 

l’, = 0.067 

WeHOIt, Phys. Reve 98, 1162A (1955). 
Resonances Bu'452? (n) cryst 
E fovpa ath Skew) (ev) 
0.327 1,840 0.070410 0.070 


0.461 
1.056 


11,500 0.09343 
1,640 0.09443 


0.093 
0.094 


HeHeLandon, V.L.Sailor, Physs Revs 98, 225A, 
1267 (1955). 


5/2 


J para 
#2(Eut5+) ju(But53) = 2.24 +0.03 


B.Bleaney, Welow, Proce Physe Soce 68A, 55 
(1955). 


Eu! 54 
63 91 
169 


64 


ea!54 
64 90 
stable 


93 
[ope 1.45 5 Eul52,154source sl 
y (0.123)* (1.116)* scin 

(0.778) ? 1.415** 

NO 0.336 Y 
(1.415 Y) (K Tay, 0.123 7) 2 scln 
NO (0.123 Y) (x ray) = scin 
NO (0778 Y) (X rays Y) = scin 
No (ce, 0.123 y)8 sl 


*Assignment from ms results of Katz, Lee 
**Assignment from coincidences 


1.415 
Stable sm! 54 
0.12 
stable Gd! 54 


ReE-Slattery, DeC.lu, MeLeWledenbeck, Phys. 
Rev. 96, 465 (1954). 


y (0.123y) delay=1.2x107"§ 


A.W.Sunyar, Phys. Rev. 98, 653 (1955). 


Resonances Gd (n) E, 7007 to™ 35 ev 
_E, (ev) ae cryst 
2.01 1 1-10 
2.57 2 10-50 
2.81 3 1-10 
6.33 6 10-50 
7.8 1 i-10 
1.9 2 
16.9 4 
21.4 5 
22.5 6 
30.8 8 
34.0 10 


VeL.Sallor, HeHeLandon, HeL.Foote, Ute, Phys. 
Reve 96, 1014 (1954). 


Level Gat" (a,a'y) EB, =5.7 


Y 0.123 2 scin 


NeP.Heydenburg, GeMsTemmer, PhySe Reve 98, 
1198A (1955); verbal report. 


94 : NUCLEAR 
ag!55 oy 25/2 8 
64 91 
stable “0.19 5 assuming J= 7/2 
KeMurakawa, Phys. Reve 96, 1543 (1954). 
Level Gat55 (a,aty) E, = 5.7 
yi 0.146 3 scin 
N.P.Heydenburg, GeM.e.Temmer, PhySs. Rev. 98, 
1198A (1955); verbal report. 
gd!56 Lever Gd256(a,aty) £,=5.7 
a ded 0.089 2 scin 
stable 
N.P.Heydenburg, G«MeTemmer, Phys. Rev. 98, 
1198A (1955); verbal report. 
: aq! ®” J 25/2 s 
4 
ie. be 0.33 6 assuming J=7/2 
KeMurakawa, Phys. Reve 96, 1543 (1954). 
Level Ga257(a,ary) ££, =5.7 
y 0.131 3 scin 
N.PeHeydenburg, GeM.Temmer, Phys. Reve 98, 
1198A (1955); verbal report. 
ed!58  tever Gal38(a,a'y) = 5.7 
tly vee 0.079 2 sein 
stable 
WeP.Heydenburg, GeMeTemmor, Phys. Rev. 98, 
1198A (1955); verbal report. 
4 ries T 18.0" 2 Ga'158) (pile n,y) 
4 5 . 
Aecot oo ~ 0.080 scin yy 
0.23 
0.365 scin 


(0.237)(0.08y, K x ray) 
No (0.36y)(0.08y, K x ray) 


R.Barloutaud, R.sBallini, Compt. rend. 241, 
389 (1955). 


Be 16% 0.598 g Gd'158) (pile n,y); s 
<8% (0.892) 
2 78% 0.948 10 
¥y WwW 0.056 1 s ce, scin 
0.364 a,~0.01 
(0.598 £)(0.364y) 8 
No (0.364y)(0.056y, K x ray) 
No (ce 0.079) (< 4%) s 


N.Marty, Compt. rend. 241, 385 (1955). 


Tb! 
65 


Tb! 
65 


51 
86 


54 
89 


~7.5" 


Tp!55 


65 


90 
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is" Ga!59 


1/2+ 
(0.892) 
\ S34 
0.948 \ 
> 16% 
1/2+ 
0.079 
5/ 2+ 
12+ 
Stable Th!59 z 
No 19"T> a-activity found from 
Gal52 (14.0 or 22.4-Mev p) chem 
T-HeHandley, W.S.Lyon, Phys. Reve. 99, 141A 
(1955). 
tT  <10" or >59" Ga252(< 22.4-Mev p) chem 


*Unless coincident with some other Tb period 


T.HeHandley, W.S.Lyon, Phys. Reve 99, 1415 
(1955). 

Gat55 (> 14-Mev p,2n) chem 
T 17.5" Gal5*(9.5-Mev p,n) chem 
Shr 
Not produced by Gal? (9.5-Mev p) chem 
T.eHeHandley, W.S.Lyon, Phys. Revs. 99, 1415 
(1955). 

Ga?55(>14-Mev p,2n) chem 
‘i ~7.5" Gai5*(9.5-Mev p,n) chem 
Beth € 


Not identical with 4.5"Tb 


Not produced by Ga+5*(9.5-Mev p) chem 


TeHeHandley, W.SeLyon, Phys. Rev. 99, 1415 


(1955). 
T <10™ or >59 Gat55 (9.5-Mev p) chem 
190°Tb not found 
T.-He-Handley, W.SeLlyon, Phys. Rev. 99, 1415 
(1955). 
T 5.27 Gal5¢(9.5-Mev p,n) chem 
pe 0.2 a 
0.6 
No B* (no y+) scin 
€ Gd K, L x ray pc 
y 0.10 0.76 sein 
0.21 1.2 
0.26 1.4 
0.36 " 1.8 
0.54 2.0 


T.H.Handley, WeSeLyon, Phys. Rev. 99, 1415 
(1955). 


Tp! 57 
65 92 


1»!59 


stable 


A ted 
6595 
734 


- : NEW NUCLEAR DATA 


T 5.52 gal56(9.5-mev p,n) chem 
B- » O14 a 
y ? (ce and Dy L x ray observed) pce,a 
No hard y a 


5° and 5.29Tb produced together by above 
reaction and by Gd?’ (14-Mev p,@n) chem 
and Gd?5® (22.4-Mev p,3n) chem 


TeHeHandley, 
(1955). 


W.S.eLyon, Physe Rev. 99, 1415 


T <10™ or >259 aal5? (< 22.4-Mev p) 
4.7°T> not found 


chem 


TeHeHandley, W-SeLyon, 
(1955). 


Phys. Reve. 99, 1415 


T <10" or >5¥ Gd15®(9.5-Mev p) chem 
See also M.L.Pool, L.L. Quill, Phys. Rev. 53, 
437 (1938), who report 7 = 3.6" 


TeHeHandley, WeS.Lyon, Phys. Rev. 99, 1415 
(1955) 

J 3/2 para 
|p| 1.5 4 


JeMeBaker, BeBleaney, Proc. Phys. Soc. 668A, 
257 (1955). 


¥ T9(a,ary) 5, =6.7 
0.079 2 «B(E2) =0.19 scin 
0.136 3 = 0.04 


o graphs show both 7's from 0.136 level 


NePeHeydenburg, GeMeTammer, Phys. Rev. 98, 


1198A (1955); verbal report. 
T 72.3% 5 
Bo 198 0.28 4 326 0.557 15 8 
19% 0.46 2 30% 0.851 10 
$4 0.064 0.297 S ce,pe 
0.0862 0.391 0,962 
0.093 O.41! 0.976 
0.156 0.966 1.034 
0.181 0.569 1.110 
0.196 0.679 1.173 
0.214 +O.762 1.196 
0.234 0.856 1.250 
0.274% ##0.876 1.266 
0.282 0.915 1.447 


(Ce, 0.086Y)(Cex 00196» Ce, 0-297) s ce 
The above 29 most intense y's (out of 70y's 
found) fitted into 8 levels 


VeKeshishian, HeWeKruse, ReJeKiotz, 
C.MeFowler, Phys. Revs 96, 1050 (1959). 


95 
Th! 60 7159 (pile ny) 
65 ay 0.0869 3 a, <1.7 cryst 
13 No €, (<0.7%) (Dy K x ray <0.6%) 47 DC 
5 i2t 0.087 34t 0.96 scin 
5t 0.195 est 1.18 
14t 0.290 it Lees 
34t 0.89 16¢ Kx rays 
(1.18 or 1.27 y)(0.087y and no other +») 
(0.087 y)(0.89 y) No (0.0877) (0.96) 
+Photons per 100 disintegrations 
Nevaffe, UCRL-=2537 (1954). 
Resonances T259 (n) E,, 0.07 to 13 ev 
E, (ev) soi cryst 
3.37 3 10-50 
5.4 2°? 1-10 
10.6 3 10-50 
11.4 2 50-100 
VeLeSallor, HefeLandon, HeL.Foote, Ure Phys. 
Reve 96, 1014 (1954). 
Resonances Tp??? (n) ,7 3 to 200 ev 
E,(ev) I. (10-3ev)* E,(ev) IT (10-ev)* 
3.35 3 0.43 § 58.7 8 4.8 11 
4.99 5 0.055 8 66.1 11 152 UU 
11.14% 70 9.2 18 74.6 13 eee J 
4.4 2 0.54 11 78.2 14 15.7 +¢ 
21st 2 rail 947} 91.9 18 PA 6 
UA bf fey 1 5.8 7 97.9 19 45 11 
2768 3 0.90 12 112.5 20 85 8 
34.1 y 3.3 =? 115 2 70 30 
44,2 6 56.6 8 122 3 50 30 
46.6 6 15 3 is} #3 16 8 
A aN ES et Nat ing 3 120 30 
54.9 7 1.6 6 156 4 160 40 
Other resonances with E,? 80 ev? chopper 
No resonance at 10.64+0.3 ev 
*Based on l* 0.090 +0.030 ev 
JsAeHarvey, D.Je-Hughes, R-S-Carter, VeE~ 
Pilcher, Phys. Rev. 99, 10 (1955). 
; Ee T 7.29 5 ga'26°) (pire ny) 
5 g = 
gut | 6 0.55 1 s 
VA ~ 0.047 scin 
~0.075 
(0.556)(0.075y) B(0.047) 3 


(0.047y)(0.075y , K x ray) 


R.Barloutaud, R-Ballini, Compt. rend. 241, 
389 (1955). 
Y 0.0488 2 Tb’?*(pile n); cryst 


HedJaffe, UCRL=2537 (1954). 


96 


by 
66 


sY 
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Resonances Dy (2) E, = 0.07 to’ 80 ev 
Ej _gf®@ rust 
1.72 1 10-50 
2.73 2 1-10 
3.70 3 1-10 
§.36 5 1-10 
5.49 4 > 100 
7.8 2 
9.9 5 <4 
10.6 15 10-50 
13.5 
16.8 3 
19.7 § 
74 15 50-100 


VeLsSallor, HeHe-Landon, H.L.Foote, Ure, Phys. 
Reve 96, 1014 (1954); 91, 450A (1953) 


T 5.04 a4 2o'Er chem 
Y 0.087 scin 
0.194 
0.65 
0.73 
0.89 
0.97 
Formerly assigned to Hol®?(see Phys. Rev. 94, 
945, 1954). 
WeEeNervik, GeTeSeaborg, PhysSe Reve 97, 1092 
(1955). 
T 36.7" 5 Hol 65 ( < 22-mev -y,n) 
fale 3et (0.90) 
6et 0.99 3 sd 
no B* (< 0.08f) scin 
7, 3-6t 0.0378 5 a,~10 Peys8d ce 
0.046 IT*? 
3e3t 0.07285 a,"*2.7 E2 xx/xy 
T=104x10°952 02S xy 
35t 0.0905 5 a,=1.9 EZ Ax/hy 
T = 14x10" 9* By 
x 90t K xX ray + 0-046Y 


No Ho Kx ray (<27+) NO Er Kx ray (<18}) 
(8) (ce 0.0917) No (8) (ce 0.046) sd 
(6) (x ray)/ (8) (0-001) = 1.8 

(x ray) (00037Ys 0.0737), 

NO (02037Y)(0.073Y) 


*Assignment to IT based on : 
€,/B= 0-9+ O62 from x/B= 0.9 0o2 


(< 0.164-Mev pulses)/6 = 130+ 0015 = scin 


(Continued) 


Ho! 
67. 


64 
97 


Stable Dy! 6&4 


stable Er! 


HeNeBrown, ReAeBecker, Phys. Reve 96, 1372 
(19549; 95, 626A (1954). 


0.080 scin 
1.378 7 
1.64 2 
-69 2 
(00080 Y)(1-38 YX 0) J=0, 2, 0 
(00080Y)(1261 YX 4) J=1, 2, 0 
No (0.080Y)(1+69Y) 
Attenuation of yyl6) coefficients shows 
quadrupole interaction 
U.S.Fraser, JeCeDeMilton, Phys. Rev. 98, 
1173A (1955); Proce Roy. Soce Canada 48, 
12A (1954). 
B~ 00768 0.393 sl By 
470.08 1.771 7 AJ=2,yes shape sl By 
51-66 1.854 5 F-Kplot linear sl 
x 0.0803 2 a, =1.9 EZ slce 
K:L: MN=10: 25:7 
0-766 1.380 a,=1.7x1079 E2 


No 00184 (ce, < 10734) 

(1277 )(0+0807, ce, 0-080’) delay = 18x10" 7* 

(177 8)(0.0807)(6) J=0, 2, O assuming 
same attenuation as for yyl@) 


h Ho! 66 


27 


~1s$ 


(1) 


1.771 0.39 
47% 32 


1.854 
52% 


Er! 66 


Stable 


ReLeGraham, JeLleWolfson, MeA.Clark, Phys. 
Rev. 98, 1173A (1955); verbal report. 


NEW NUCLEAR DATA . OF 


Aas . Hol5 (pile ny) chem 
> 307 of 1t 0.080 scin 


ot 0.188 5 
fat 0.283 10 
“at 0.725 20 
Spi y 0.845 20 
(0-0807)(0.188y)(9) 
All 5 y's in cascade 
(0+725Y» 00845 y)(most of the x rays) 
T (0.264 level) ~8 107115 
No By delay (<2x10-9*) 


J#4, 2, 0 
YY scin 


>304 Ho! 66 
ne 
~ 
ae ler coher 
0.725 
0,845 
or 
0, 72 0.845 
(6+ 0.546 
T~ex1o~11s 4+ 0.264 
T=1.8x10-9* 2+ -080 
o+ 


Er! 66 


UeCeDeMIIton, JoSeFraser, GeMeMIiton, Phys. 
Reve 98, 1173A (1955); verbal report. 


Stable 


y. 0.0803 2 sl ce 
0.1841 10 
0.282 4 
(0.0807)(00184y) delay = 16.2+ 0.6x1071°* 
(0.184 y)(0.282y) delay = 8+5x107118 scin 
gs. and first 3 excited states form a 
rotational band (from energy spacing) 


R.L.Graham, M.A.Clark, quoted by U«C.D.Milton 
et ale, Phys. Reve 98, 1173A (1955)5; verbal 


report.e 
Resonances Ho+®5 (n) E,=3 to 200 ev 
E,(ev) I (10-3ev)* E,(ev) T° (10-ev)* 
3.92 3 2.5 5 66.3 11 38 6 
12.8 1 13210619 70.0 12 1.14 
18.2 21 0.92 17 73.1 13° 35 6 
21.3 2 0.73 12 83.4 15 1.26 
A Sn Pe BI 87.2 166 96 10 
37.9 5 0.36 7 96 2 12515 
YOrsues2» “215 2<3 1042 65 13 
+1855 6%. 25 4 (23s 34 «16 
5262.87 5 610 96 130 3 160 25 


55.3 8 a 3 


*Based onl. = 0.090+0.020 ev chopper 

TP. (measured) = 10.180+0.090, 20.060 +0.020, 
30.060 +0.030, *0.080+0.030, °0.140+0.070, 
and 60.260+ 0.130 ev 

+o0,~ 7000; oI’ *= 66 

Resonance at 8.1 ev assigned to Sm impurity 


Others with Eee 90 ev? 


J.A.Harvey, DeJdJs-Hughes, R«S-eCarter, V.E~ 
Pilcher, Phys. Reve. 99, 10 (1955); V.E. 
Pilcher, R-S.Carter, A.Stolovy, Phys. Rev. 95, 
645A (1954); verbal report. 


Ho! 67 Er'*7°) (15-Mev p,a) chem 
67 mei T 3.02 er'167) (rast n,p) chem 
3.0 7 
B ~50% 0.28 a 
~50% 0.96 a, scin 
¥Y ~18% 0.35 scin 
~ 6% 0.70 scin 
No strong x ray scin 
T.eHandley, WeSeLyon, E.«L-Olson, Phys. Reve 
98, 688 (1955). 
; Er Resonances Er (n) E, = 0.07 to ~30 ev 
8 
_ E, (ev) cP Je cryst 
0.47 1 10-50 
0.58 1 10-50 
6.10 6 50-100 
9.62 9 10-50 
16.2502 10-50 
PAN hs 8: 
27.5 4 
VeL.«Sallor, H.H.Landon, H.L.Foote, Ure, Phys. 
Revs 96, 1014 (1954)5 90, 362A (1953). 
er'60 290 Tal®1(z40-Mev p) chem 
68 92 N 
h o¥y 
23 p 5.0"Ho chem chem 
W.E.Nervik, GeTeSeaborg, PhysSe Reve 97, 1092 
(1955). 
‘ er'6l 3.12  tal®1(340-Mev p) chem 
8 93 
3.1" B* 1.2 8 
WeE.Nervik, GeT-Seaborg, Phys. Reve 97, 1092 
(1955). 
Ta!66 + 0.080 0.67 scin 
69 «97 0.112 0.80 
7.7" 0.140 1.32 
0.180 
y's observed with 54"Yb source but assumed to 
belong to Tm 
W.E.Nervik, GeTeSeaborg, Phys. Reve 97, 1092 
(1955). 
. Tal 6? T 9.64 ta®1(s40-Mev p) chem 
9 9 
do, 100t 0.049 ot 0.515 scin 
9.6 
2t 0.115 18t 0.720 
2ot 0.202 
W.eE.Nervik, GeTeSeaborg, Phys. Reve 97, 1092 
(1955). 
Tal 69 5 1/2 8 
69 100 -0.20 3 
stable she11 model predicts even parity but pu agrees 
with Piye Schmidt limit 


KeHeLindenberger, A-Steudel, Naturwiss. 42, 
G1 (1955)- 


98 


Tm! 70 
69 101 
1274 


69 


T™m!7! 
102 


6809 


Yb 


70 


70 


yp! 67? 


74” 


97 
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m9 (pile n,y) chen 
Y 2.6% 0.0841 3 a, =1.6 cryst 
x 3.7% K x ray 477 pc 
No €, (<0.2%) (gr K x ray <0.2%) 
HeJaffe, UCRL-2537 (1954). 
os 0.08426 2 cryst 


E.N.Hatch, F.Boehm, J«WeM.DuMond, priv. comm. 


October 1955. 


Resonances t™m?®9 (n) E_=3 to 200 ev 
E, (ev) im (1073ev) * E, (ev) Re (1073ev) * 
3.92 3 12 4 66.8 11 100 is 
m.4e-a+ oS. 7L8 84.4 15 ‘i 3 
[761-22 3.25 8 96 2 74 12 

29.e3 0.37 13 104 2 eur ee 

35.2802 is & 2 118 2 41 12 

38.1 5 0.61 12 128° 3 10 5 

45.6 6 6.49 99 1393 45 30 

51.6 7 TekuutG 158 4 160 40 

59.8 8 24 5 Others with E> 75 ev 


*Based on g= 1/2 and l= 0.07+0.02 ev 
I, (measured) = 19.075 +0.020, *0.063+0.016, 


and 30,110+0.040 ev chopper 
JsA.Harvey, D.J.-Hughes, R.S.Carter, V.E~ 
Pilcher, Phys. Reve 99, 10 (1955). 

. 0.103 2 Er'27°) (n,y8) sl 
No y scin 
A.Bisl, S.Terrani, LeZappa, Nuovo Cim. 2, 

172 (1955). 
Resonances Yb (n) E, = 0.07 to 20 ev 
_E, (ev) op het: eryst 
0.597 1* 1.28+40.10 
4.551 3 < 
8.09 8 1-10 
13.30 14 1-10 
18.2 2 1-10 


*assigned to A= 169 **For natural Yb 


V.L.Sallor, H.HeLandon, H.L.Foote, Ufe, Phys. 
Reve 96, 1014 (1954)3 89, 9O4A (1953). 


rT 53.8"  tal®1(340-Mev p) chem 
p 7.7"%™ chem 
y 0.112" scin 
0. 140* 


 *Possibly in 7.7"t%m 


WoE.Nervik, GeTeSeaborg, Phys. Reve 97, 1092 
(1955). 


T 74" 
Bt 


W.E.Nervik, GeTeSeaborg, Phys. Revs 97, 1092 
(1955). 


qTal®1(g40-mMev p) chem 
2.4 2 s 


yb! 69 


10 99 
31.89 


yp! 73 
70 103 
stable 


yb!75 
70 105 
d 


4.2 


‘ 


Resonance yo'168) (n) E, = 0.07 to 20 ev 
_E, (ev) ie T* eryst 
0.597 1 995 +90 
See also Yb 
VeL-Sallor, HeHeLandon, H.L.Foote, Jry thyse 
Reve 96, 1014 (1954); 89, 9O4A (1953) 
J 5/2 s 
K.eKrebs, HeNelkowski, Ann. Physik 15, 124 
(1955). 
V ef 10% 0.072 3 sd 
3% (0.350) 
87% 0.463 3 
¥Y 25+ 0.1130 3 K/LM~2.5 scin;sd ce 
% =2.2 E2/M1=0.3 
50+ 0.281 1 K/L>4 M2/E1~0.04* 
100+ 0.3951 3  K/L~5.9 M2/E1=0.26* 


L/MN~4.3 
*(ce, 0.281y)/ (ce, 0.395) = 0.30 
(0.072 §)(0.281 7, 0.395 y) delay < 6x 10785 
(0.350 6)(0.113 y) delay <2x 1079 


He. de Waard, Phil. Mage 46, 445 (1955). 


yb '274) (th n,y) 


Ea 7h, «10.072 scinf‘y,sl 
3% 0.355 
90% 0.468 
B 0.1136 M1 +E2 sl ce,scin 
0.1376 
0.144 
0.251 
0.2824 Eit+Me2 
0.3960 M2 + (E17) 
‘(0.072 £)(0.396 y) (0.355 £){0.113y) 
(0.113 y)(0.282 ) | (0.144 y)(0.251 ¥) 
UeP.Mize, MeE.Bunker, JeWeStarner, Phys. Reve 
99, 671A (1955); verbal report. 
¥y 0.113 Pu239(m,f) chem; scin 
Ww 0.143 
0.283 
~0.40 
(0.283 y)(0.113 y, K x ray) 
(0.113 y)(K x ray) 
UeReGrover, UCRL-2841 (1954). 
¥ 0.113 1 a, =2.4 Yx/YNH% scin 
58+ 0.282 
100+ 0.396 


(0.282 y)(0.113y, K x ray) 
No (0.396 y)y 


NeMarty, Compt. rend. 240, 963 (1955). 


~ 


‘ 


ye!75 (9,281y(0.113W(6) J = 9/2, 9/2, 7/2 Lu 
10 205 with quadrupole/dipole=0.02* for 0.281y ™ 
“as or J=7/2, 9/2 7/2 
with quadrupole/dipole =0.14* for 0.281 
*Using E2/M1=0.3 for 0.113y (See deWaard 
above) 
Ll. Rkerting, B.Hartmann, T.Wiedling, Phil. 
Mage 46, 448 (1955). 
aati tel Be 
9/2,7/2 
0.350 92395 «(0+ 282 
912+ Lu!75 
0.113 71 104 
712+ stable 
stable Lul75 
yo!77 Bo 9% (1.15) sl 
aire 3% (1.18) 
agé 88% 1.30 5 
Y 18+ 0.119 1 K/LM~3 _ scin,sl ce 
100+ 0.146 1 K/IM~*3.5 
a, =0.63 M2/Ei=0.11 
£(0.146 y) delay = 0.122+$ 
He de Waard, Phil. Mage 46, 445 (1955)~ Lu! 76 
71 105 
2.4x1020¥ 
| Sra Resonances Lu(n) ie 4 to 150 ev 
E,(ev) I (10-3ev)* E, (ev) [T (10°3ev)* 
4.393 0.0126 37.1 4" 6.4 9 
4.783 0.28 3 Wb: 62 ee eee 
5.22 4 a 46.2 6 0.39 15 
6.17°5 0.062 12 50.7 7 38 4 
$58) *2 0.044 12 54.3 7 0.8 3 
1 
1.3 1° 3.2 5 57.5 10 3.7 7 Lyl77 
Wolof 18 3 57.5 10 Bs7? 71 106 
15.5 2 1.40 15 63.0 10 1.3 6 6.89 
20.0 2 0.08 2 71.0 12 10 3 
20572 ees. 3 86.0 15 apr Ag 
22.0 08 0.07 2 89.4 16 4 2 
O9E7. n2reee AO 02, 98.9 18 OS) 17 
24.8 3 0.17. ° 6 104 «2 36 11 
2750) <9 0.27 8 Hor 2 39 10 
austere 1A 3 nS 9-3 83 $0 
30.4 3 9.2 1 aS 150 15 
ahe2 73 BS 6 Others with E,>45 ev? 


*Based on ye 0.070+0.020 ev; I, is the 
atomic value chopper 

T, (measured) = +9.040+0.020, 70.160 +0.050, 
0, 070 +0.020, *0.090+0.030, 50.080 + 0.030 


UsA.sHarvey, D«dJeHughes, R.S.Carter, V-E- 
Pilcher, Phys. Reve 99; 10 (1955). 


NEW NUCLEAR DATA 


Resonances Lu(n) E, = 0007 to™ 21 ev 

cryst 

A Ei wc e ay Isotope 
0.1492 1 1.4¢0.3 177 — 
1.57 1 <1 177 
2.62 2 1-10 177 

4.80 4 1-10 Sadan 
5.30 5 10-50 176 
4. 2 10-50 176 
4.4 3 176 

20.6 5 176 ? 


*ror natural Lu 


VeL.Sallor, HeHeLandon, H.L.Foote, Ure, Phys. 
Revs 96, 1014 (1954); 92, 656 (1953)3 90, 
362A (1953). 


Levels Lu'275) (p, pty) 
ay 0.112 3 
0.240 7 


gE, =2.8 
scin 


CaMcClelland, H.Mark, 
97, 


C.Goodman, Phys. Reve 
1191 (1955); 98, 249A (1955). 


q dG she s 
Recalculated from data of H. Gollnow, Z. Phys. 
103, 443 (1936) 


TeKamei, Phys. Reve. 99, 789 (1955). 
* 
Resonances tu't75) (n) E, = 0.07 to~21 ev 
E.. (ev ol? cryst 
5.30 5 10-50 
11.4 2 10-50 
14.4 3 
20.6* 5 


*Assignment uncertain 


V.L.Sallor, HeHeLandon, H.LeFoote, Ufe, Phys. 
Reve 96, 1014 (1954); 92, 656 (1953)3 90, 
362A (1953). 


Resonances 1u'278) (n) £ = 0.07 to~2i ev 
(er) 2? orgs 

0.142 1 64+ 12 

1.57 1 10-50 

2.62 2 > 100 

$.80* 4 > 100 


*assignment uncertain 


V.L-Sallor, HeHeLandon, H.aL.Foote, Ure, Phys. 
Revs 96, 1014 (1954); 92, 656 (1953); 90, 
362A (1953). 


(0.1137)(0.208) (6) n (7) =-0.18 


B.Hartmann, T.eWiediing, Phil. Mag. 46, 1139 
(1955). 


Hf 
72 


NUCLEAR SCIENCE ABSTRACTS 


Lu'176) (pize n,y) 


B~ 7% 0.176 sl By. 
3% 86:00. 384 sl By 
90% 0.497 2 sl 
Y 2t 0.07164 2 a~o Ei cryst 
10o¢ =s-«Ow 1297 2 a, = 0.75 E2 
a, = 0.12; a, =0.70; a, , 7 0.56 
ee0t 6.20836 2" a, = 0.044 
a, 70.007 E1 
3t 0.2500 5 a,=0.3 a, =0.1 
Bt 0.3213 1 A, =0.2 
(0.072 Y)(0.250 y) 
6.89 Lu!?7 
0.176 
1% 


ne!77 


Stable 


P.eMarmier, FeBoehm, Phys. Reve 97, 103(1955). 


Levels Hf (p,p’y) E = 4.0; y scin 
~Q090 7=1-1x10°9" (a= 6.1) 
~0.112 e€B(E2) = 0.59** 
0.248** 
*Average for even isotopes 
**Average for odd isotopes 
P.HeStelson, FeKseMcGowan, Phys. Rev. 99, 112 
(1955). 
y 0.0893 sl ce,scin 
0.1136 
0.2293 
0.3186 
0.3429 
0.4322 
(0.089 )(0.343 ¥) 


U.sP.Mize, MeE.Bunker, J.sWeStarner, Phys. Reve 
99, 671A (1955); verbal report. 


Hf!’4 (pile n,y) sl ce 
y 12 is 0.0891 K/L= 6.0 L/M= 3.5 
0.1134 
Faas 0.228 K/LM= 2.0 
a 0.318 
102* 0.3423 K/LM= 4.9 
fins 0.430 
Relative photon intensities sl pe 


0.089y: 0.113y: 0.342y => 28:>5: 900 
No 1.5y 
*Relative ce intensity 


(Continued) 


4¢!75 
12. 103 
709 


uf'76 


72 «104 


stable 


n¢!77 
72 105 
stable 


7/2 
0.318 


0.430 0.089 


5/ 


0.342 


Stable Lu!75 
A.0.Buford, J«FePerkins, S.KeHaynes, 


0.228 


9/2 


7/at 


Phys. 


Reve 99, 3 (1955); 95, 303A (1954). 
Resonance Ht??" (n) E,=4 to 150 ev 
E, (ev) I (1073ev) * 
30.5 4 49 6 
Possibly additional weak resonances chopper 
*Based on ie = 0.06040.020 ev 
UsAsHarvey, DeJs«Hughes, R.«SeCarter, Vek. 
Pilcher, Phys. Reve 99, 10 (1955). 
Level Hf!'Sa,ary) £ =5.7 
0.087 3 scin 


WeP.Meydenburg, G.M.Temmer, Phys. Rev. 98, 
1198A (1955); verbal report. 


Level Hf!76 (p,p'y) 


E, =1.5 
0 0.087 3 


scin 


CoMcClelland, HeMark, CeGoodman, Phys. Reve 
97, 1191 (1955); 98, 249A (1955). 


Levels Hf277 (a,a'y) 
0.113 2 


0.250 5 


E, =5.7 
scin 


N.P.Heydenburg, GeMe-Temmer, Phys. Reve 98, 
1198A (1955); verbal report. 


Levels HtT(p,p'y) EL =2.6 
ry 0.112 3 scin 


0.235 7 


CoMcClelland, HeMark, 


CeGoodman, PhySe Reve 
97, 1191 (1955); 98, he 


249A (1955 


Hf‘176) (n) 
No strong resonances 


E,=4 to 160 ev 
_ chopper 


JsAsHarvey, DedJeHughes, R.«S.-Carter, V.E- 
Pilcher, Phys. Reve 99, 10 (1955). 


4 
‘ 


ne!78 
72 106 
stable 


uf!79 
72 107 
stable 


ne! 80 
72 «+108 
stable 


NEW NUCLEAR DATA 


Level Htl78a,aty) E,*5.7 

(0.090) scin 
NeP.eHeydenburg, GeM.Temmer, Phys. Rev. 98, 
1198A (1955); verbal report. 
Level Hf*78 (p, p'-y) E, = 1.5 
zy, 0.091 3 scin 


CeMcClelland, HeMark, C.eGoodman, PhySese Reve 
97, 1191 (1955); 98, 249A (1955). 


Resonances Hf??? (n) E,=4 to 160 ev 
E,(ev) I (1073ev)* E,(ev) [ (10-3ev)* 
5.9 1 5.1 15 49.4 7 55 6§ 
6.6 1 11 3 55.6 7 18° ¥ 
8.8 1 8 3 57.2 8 13 3 
13.8 2 0.67 8 60.3 10 2.8 8 
Wel 2 22 3 64.4 10 66 8 

1 RG MS) R.7 3 67.7 11 36 4 

23.5 2 1.6 4g 72.3° 12 oe 

25.9 3 0.41 8 Tle2 ia 16—«C3 

27.2 3 1.80 18 84.3 15 3.4 9 

33.2 4 1.2 2 86.2 16 ee 4 

afuaeo 23 5 93.6 18 6.4 13 

43.6 6 4.3 5 98.5 19 13 3 

45.7 6 4.6 6 103 2 20 Us 

46.8 6 4.9 8 105 2 32 10 

Additional resonances with E,>34 ev? 

*Based on Ls = 0.056+0.015 ev chopper 

JeAeHarvey, DeJs-Hughes, R.«S.Carter, V-E~ 

Pilcher, Phys. Reve. 99, 10 (1955). 

Levels Hf!79%(a,a'y) ££, =6-7 

0.119 2 scin 
0.260 5 

M.P.Meydenburg, GeMeTemmer, Phys. Rev. 98, 

1198A (1955); verbal reoort. 

Levels Hf? (pyp'y) E, = 2.6 

Gs 0.122 4 scin 

0.250 15 


CeMcClelland, HeMark, C»Goodman, PhySs Reve 
97, 1191 (1955)5 98, 249A (1955)~ 


Resonance Hf?78 (n) E,=4 to 160 ev 
E, (ev) T_(1073ev) * 
Fl ate ak aS 
7.80 10 49 3 


*Based on i- = 0.060 + 0.020 ev chopper 


J.sAsHarvey, D.Js«Hughes, R.~S.Carter, V-E- 


Pilcher, Phys. Rev. 99, 10 (1955). 
Level Ht®°(a,a'y) E, = 5.7 
x (0.093) scin 


N-PeHeydenburg, GeMsTammer, PhySe Reve 98 
1198A (1955); verbal report. 


101 


nf!80 ever Hfl®° (p, pty) E, #165 
72 108 0.092 3 scin 
stable 


all 


72 


13 


109 


469 


Ta 


CeMcClelland, HeMark, C.eGoodman, PhyS. Reve 
97, 1191 (1955); 98, 249A (1955)~ 


Resonances Hft?9 (n) E,=4 to 150 ev 
E,(ev) [I (10-ev)* E,(ev) [, (1073ev)* 
5.69 5 4.2 13 53.5 7 0.56 12 
17.8 2 2.0 2 55.4 8 Saf 5 

24.0 2 5.5 14 61.2 10 0.63 16 

27.0 #3 1.25 19 63.0 10 0.73 15 

31.5 ¥ 6.0 12 70.1 12 Ori Ps 

36.8 5 17 5 Tes2.l3 3.1 § 

40.6 5 20 4 80.7 14 178 

42.8 6 11.9 17 84.3 15 Sa7* 12 

44.7 6 0.41 12 86.7 16 3.9 7 

4s.l 7 0.8 2 93.6 18 32 8 

51.1 7 0.9 2 1032 99 15 

Blade 7. 0.51 10 106 2 Sane 
52.4.7 0.53 10 110 2 12 3 

Additional resonances with E,> 65 ev? 

*Based on - = 0.0604 0.020 ev chopper 


UseAeHarvey, DeJe-Hughes, R.«~S.Carter, VE. 


Pilcher, Phys. Rev. 99, 10 (1955). 
2 M1 
Y (0.132) 100% yye) 
(0.135) 20% 80% 
(0.345) 100% 
(0.480) 97% 3% 
(0.132 y)(0.480y)(@) J#1/2, 5/2, 7/2 
(0.345 y)(0.135 W\(@) J =5/2, 9/2, 7/2 


HePaul, Purdue University, Dissertation 
Abstr. 15, 855 (1955). 


(0.132 Y)(0.480 y) delay = 1.0x1078 sein 


LeDlck, ReFoucher, NePerrin, HeVartapetian, 
Compt. rende 240, 1335 (1955). 


Resonance Ht? (n) E,=4 to 150 ev 
B, (ev) I, (10-3 ev) * 
[73078 50 6 
*Based on as = 0.060+0.020 ev chopper 
UeAsHarvey, DeUJeHughes, R»S-Carter, VeE~ 
Pilcher, Phys. Reve 99, 10 (1955). 
- 

Abundances ms 

Tal®® = 0. 0123% 

ta?®1 99. 988% 


No Ta??7, tat78, ta179( <0. 00038) 
No Tal®2, ra®3( < 0.00028) 


FeAeWhite, TeleCollins, dre, FeMeRourke, Phys. 
Reve 97, 566 (1955). 
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Ta!80 (x x ray)(0.093y) delay=1.4x1079$ Ta!82 115.59 
73 107 73, 109 
8.15" A.wW.sunyar, Phys. Revs 98, 653 (195515 ue = Y 0.0657 2 sd ce,pe 
95, 626A (1954). 0.0677 2 0.9295 10 
. 0.0847 3 0.9594 18 
0.1001 3 1.0015 18 
0.1098 5 1.0459 10 
Tal8! +43 y s 0.1135 2 100" 1.1220 10 
73, 108 0.1162 5 1.1591 10 
stable T.Kamei, Phys. Revs 99, 789 (1955). 0.1516 10 go* 1.1893 18 


0.1794 10 80% 1.2220 10 
0.1976 10 g* 1.2303 12 
0.2221 5 5* 1.2575 20 


Levels Ta?81(p, p'y) E,=1.4 to 5.0 0.2290 5 2* 1.2745 10 
0.137 level 0.2638 10 10° 1.289% 20 

y (0.137)  €B(E2) =2.5 scin 0.2962 10 1.3310 20 
0.3295 10 1.3725 20 

0.303 level 0.3352 8 1.4536 11 

¥ (0.166) E2/M1i=0.25 p,ya) 0.8934 13 1.6085 15 


(0.303) €B(E2) =0.62 scin 
*Relative intensity ce, 
PeHsStelson, F.eKeMcGowan, Phys. Reve 99, 112 
(1955). CoMeFowler, HoWeKruse, V.Keshishian, 
ReUseKlotz, GePeMellor, Physe Reve 94, 1082 
(1954); prive comme 


Level Ta'®1(a,a'y) 5, =3.65 

¥ O.137° K/u~s s7T ce : 
93% Mi, 7% E2 

fale 0.51 1 ta‘® (pile n,y);_ sl 


E.M.Bernstein, HeWeLewis, Physe Reve 99, 617A 


(1955); verbal report. Evidence for at least 2 lower energy f's 


sl ce, cryst 
- Y Be esata 
Levels Ta ~~ (p,p'y) (E1) w 0.03336 
¥y 0.138 4 scin (E1) w 0.04271 
0.300 9 M1 8t 0.06571* 2.8 0.4 0.23 
E1 85+ 0.06774* 0.17 0.07 0.07 
Feiler Giese M1 5st 0.08467" 1.8 0.6 0.5 
E2 40¢ 0.10009* 1.5 0.13 1.45 1.35 
Mi Bt 0.11366 1.7 0.4 0.07 
1.7¢ 0.11640 
181 E1 35¢ 0.15241 0.07 
(pie oat) et (E1) 12+ 0.15637 small 
16¢ 0.17936. 0.41 0.17 0.05 
T.F.Godlove, U.G.Carver, Phys. Rev. 99, E2 7.-5t 0.19831 0.24 0.11 0.07 
1634A (1955). E1 35¢t 0.22205 0.06 0.01 
: E2 20t 0.22927 0.16 0.05 0.03 
E2 22t 0.26409 0.11 0.04 0.02 
(E3) 0.927 
Y Tal®l(nn'y) E, "32 scin (E3) 0.960 K/L 
1.26t 0.46 (Mi +E2) 1.003 7.0 A 
0.93t 1.4 M1 +E2 100¢ 1.122 0.005 6.7 
jo in barns (M2) 6.5t 1.155 0.004 
M2 +ES 45¢ 1.189 0.006 6.5 
Nevis: ieee acces WeReFaust, Phys. E2 o5t 1.222 0.003 6.0 
E2 50t 1.231 0.003 
(M2) 1.289 6.6 
(E3) 1.375 4 
1.437 
Resonance Ta'*®°’(n) £ =0.365 to 0.53 ev (M2 + E3) 1.454 


0.433 ev oO, = 12,900" cryst *M and N conversion data given 


T =0.030 
*Using 0.0123% for abundance 


JeEeEvans, E«G.Jokl, ReReSmith, Physe Reve 
97, 565 (1955). 


Decay scheme proposed 
a's based on a, (Ta*®? 0.24605 y) = 0.38 


UsJ.Murray, FeBoohm, PsMarmier, JsWeM. DuMond, 
Phys. Reve 97, 1007 (1955); 95, 664 (1954). 


NEW 


(0.1007) delay =1.3x107°* 


A.WeSunyar, Phys. Reve. 98, 653 (1955)3 
95, 6260 (i954). 


tal ®1 (n) 
4.30 ev of %=49 7 


Resonance 


T.F.Godlove, UJ.G.Carver, Phys. Reve 99, 1634A 
(1955). 


Resonances Ta?§1 (n) E.=7 to 150 ev 
E,(ev) [I (1073ev)* E,(ev) I (1073ev)* 
10.38 10 4.5 5 57.5 7 0.5 2 
13.95 127 1.04 8 62.9 8 10 2 
9036 #32" 1ifeTo 77.2 13 40 7 
2228" 3 0.25 4 83.4 14 Pile Ws} 
24.0 3 6.1 7 91.3 18 Yd 
s0seas Osea o 99.8 19 125 Ef | 
35.4 Y¥ Ly 2 106 2 16 6 
SOs ee 18 2 VIE 2 64 16 
LA eed 51 5 127 3 28 10 
49.4 6 1.1 3 Others with E,>45 ev? 
*Based on. = 0.0504 0.010 ev chopper 


P, (measured) = 19.049+0.011, 20.055 +0.013, 
and 30.049+0.015 ev 
No additional resonance at ~11 ev 


JeA.Harvey, D.J.Hughes, 


. R.»S.Carter, VE. 
Pilcher, Phys. Rev. 99, 


10, 611A (1955). 


Resonances ta’®? (n) E,, = 13 to 147 ev 
E (ev) 
DU 
22.9 chopper, cryst 
35 
36 


F.B.Simpson, R»GeFluharty, O«DseSimpson, Physe 
Rev. 99, 610A (1955); verbal report. 


T 5.24 Tal®1l (pile n) 

[ei >95% 0.615 10 sl 
<5% <1.0 sl ce, cryst 

y %- HA Ay 

M1 22t 0.04097 11.5 0.8 

M1 220t 0.04648* 7.4 1.05 0.5 

Mi 240T 0.05259* 3.8 0.9 0.55 

(M1) 11¢ 0.08292 1.4 

M1 70t 0.08470* Be 

E2 220T 0.09907" 1.4 1.55 1.45 

Mi 9.5t 0.10194 5.4 

M2 at **0.10249 3.5 6.0 

(E2) st 0.10314 

Mi 350t 0.10793* 3.8 0.6 

(M1) 17t 0.10973 

M1 3t 0.12038 2.1 


_ (Continued) 


NUCLEAR DATA 


Ta!83 


"788 +10 
d 


5 


Ta! 84 
13° 111 
a7" 


tal 85 
713 (112 
4g™ 


Mi 15t 
M1 8st 
E2 105+ 
M1 310t 
M1 165+ 
Mi ot 
M1 ot 
Mi 35t 
Mi 26t 
E2 165t 
E2 340T 
M1 1000t 
E2 200t 
Mi 300T 
M1 400t 
(M1) ast 
(E2) 40+ 


**0. 18225 


0.19412* 1.65 


0. 16053 
0.16136 
0.16233 
0.19264 
0.20327 
0.20506 
0.2088! 
0.20987 


0.24426 
0.24605 
0.29171 
0.31303 
0.3540 
0.3656 
0.4066 


0.4 
1.15 
1.10 
0.65 
0.65 
0.6 
0.7 
0.22 


0.15 
(0.38) 
0.07 
0.22 
0.14 


0.13 


0.07 


*M and N conversion data given 
**Not assigned in proposed decay scheme 
a's based on a, (0.246057) = 0.38 


0.065 0.03 


0.023 


0.085 
0.025 


JeJUsMurray, FeBoehm, PoMarmier, JoWoM. DuMond, 
Phys. Reve 97, 1007 (1955); 92, 202; 96, 858A 


(1954). 
F; 
Bu” xy30% 
~706 
93 100+ 
20+ 
20+ 
12+ 
40+ 
70+ 


5.0% 1 


~0.15 
0.6 


W( <50-Mev n) 


0.060 +K x ray 


0.110 
0.160 
0.210 
0.240 
0.320 


AeJePoe, Phil. Mage 46, 611 (1955!. 


8.75 1 


~0.15 
1.26 7 


K x ray 


0.110 
0.160 
0.210 
0.240 


w84 (rast 
35+ 0. 
100+ 0. 
174, 705 
90+ 0. 
BOT) bills 


chen 
a 
scin 
n,p) chem 
a 
scin 
300 scin 
4o5 
780 
890 
180 


F.D.S.Butement, AeJePos, Phil. Mag. 46, 982 


r 

oe ~ 30% 

~70% 

y, 40+ 

30+ 

10+ 

10+ 

60+ 

(1955). 

i 

B 30% 

~70% 

¥Y 100+ 

28+ 

71+ 

18+ 


AaJePoe, Phil. Mage 46, 611 (1955). 


wi86 (<50-Mev n,pn) chen 


49.5" 15 


~0.15 
1.72 


0.060 +K x ray 


0.125 
0.175 
0.235 


scin 


104 


wi79 
74 105 


w!80 
74 106 
0.0065 


wisi 
74 107 
1404 


wi82 
74 108 
stable 


wi 83 
74 109 
stable 


NUCLEAR SCIENCE ABSTRACTS 


Abundances 
ws5 <9.0002% ms 
we? <9. 0001% 


FeAoWhite, TelLeCollins, FeMeRourke, Phys. Rew 
98, L1T4A (1955). 


Levels W(p,p'y) E,= 4.0; yscin 
~O.112  7=780HHS8" (a =3.16) 
*Average half-life for the 0.100,0.112, and 


0.124 levels of W82,wl84, ana wi8® resp. 


PeH.Stelson, FeKeMcGowan, Phys. Reve 99, 112 
(1955)- 


W(n,n'y) E, = 4-4; yscin 
y 59+ 0.64 2 
100+ 0.77 2 


R.M.Sinclair, 
verbal report. 


Physe Revs 99, 621A (1955); 


Tal81 (Z2-Mev p, an) 
No activity with 2"<7< 25" 


S.D.eSoftky, Phys. Reve 98, 736, 280A (1955). 


qalb1 (13-Mev p, 2n) 


T 0.00555 3 not by W(32-Mev p) 
0.22 ? scin 
~0.35 


S.DeSoftky, Physe Reve 98, 736, 280A (1955). 


No B* no ce sl 
No ~0.15y (<1079% of K x ray) scin 
(L x ray)/(K x ray) =0.39 1 pe 


from which €, /e, = 1.54 
and Ey;, =0.92 9 


A.Bisl, S.Terrani, LeZappa, Nuovo Clim. 1, 651 
(1955). 

Level w'182) (q,ary) E, =2.75 

Yy 0.106 K/L<1 E2 sm ce 


E.M.Bernstein, HeWelewis, Phys. Reve 99, 617A 
(1955); verbal reporte 


40.115 1* Metallic W I 


BL 
v (W283) jy (H2) =0.27395 3 
*Corrected for Knight shift for metal 


P.B.Sogo, C.eDeveffries, Physe Reve 98, 1316, 
265A (1955). 


wi 83 
74,109 
stable 


wi83 
74 109 
5.5° 


wis 
74 110 
stable 


wi8s 
74 111 
dG) 


wi86 
74 112 
stable 


Level w't83) (p,p'y) E,=4.0; y sein 


0.295 5 €B(E2) =0.27 


P.H.eStelson, F.eKs.McGowan, PhyS. Reve. 99, 112 
(1955)« 


T ~5.5° W(fast n) 
“yy 100+ 0.060 +K x ray scin 
25+ 0.105 
10+ 0.155 


AeJsPoe, Phil. Mage 46, 611 (1955). 


Level wr") Gyaty) E,=2.75 
Y O.0IG SK/L <2) BES sm ce 
E.M.Bernstein, HeWeLewis, Physe Reve 99, 617A 
(1955); verbal report. 
T 74.59 W(pile n) 
Yy 0.056 scin 
0.570 
0.770 


W.E£.Kreger, L.O0-Mclisaac, J«Ll.Mackin, JU.R-Lai, 


Phys. Reve 100, 955A, 953 (1955). 

Bo 10+ (0.370) w't84) (pie ney 
90+ 0.426 3 sl 

y 2.4+ 0.0556 1 a, ~3 Mi pc,scin 

x ~0.7+ L x ray 

No 0.13y, 0.29 scin 


AeBis!, S-Terrani, LeZappa, Nuovo Cim. 1, 291 
(1955). 


W(pile n,¥) 
¥Y 17+ 0.060 +K x rays ? scin 
100+ 0.134 


By (0.060 y+0.134y) = 0.11 


A.MoMijatovic, Bull. Inst. Nuctear Scie, 
Boris Kidrich 4, 75 (1954). 


T 1.62" 5 wis (ny) 
Y 100+ 0.060 +K x ray ? 
50+ 0.130 
50+ 0.165 
(0.165 y)(0.130y, K x ray) 
Not d 49"Ta (<0.6%) chem 


AsUsPoe, Phil. Mage 46, 611 (1955). 


Level w't86) (a,aty) E, =2.75 


Y 0.126 K/L<1 E2* sm ce 


E.MeBernstein, HeWeLewls, Phys. Reve 99, 617A 
(195505 verbal report. 


75 105 
2.4" 


pe !85 
75 110 
stable 


pel86 
75. 111 
3.89 


NEW NUCLEAR DATA 


Resonances Re (n) E, 1 to 14 ev 
—E,fev) I (10-3ev) o, 
2.157 48 13700 cryst 
4.4 45 
~5.9 
had 
wits 
11.9 
Gelgo, Phys. Reve 99, 610A (1955); verbal 
report. 
T 2.427 7  wi182) (20-mMev p, 3n) 
B* (0 a a 
Y ' 0.106 10 scin 
100+ 0.880 40 
xi K x ray 


V.K.Fischer, Phys. Reve 99, 764, 672A (1955). 


5/2 Mic 


a (Rel®5) 7q (Re?87) = 1,074 0.05 


AcJavan, AsEngelbrecht, Phys. Revs 96, 649 
(195415 91, 222A (1953)6 


Levels Re?®) (p, py) 
Y 0.130 4 scin 
0.290 17 


CeMcClelland, HeMark, CeGoodman, Phys. Reve 
97, 1191 (1955); 98, 249A (1955)- 


B™ 0.05% ~0.3 sl By 
24% 0.934* sl By Re 
76% 1.0715* 10 sl,pe 


(Ez =0.9) (0.137 (8) nr) =+0.13 

*F-K plot non-linear, not AJ= 2,yes shape 

Different ratio of matrix elements are needed 
to fit angular correlation and # spectrum 
shape 


FeTePorter, MeS.Freedman, T.B-Novey, 
FeWagner, Ure, Phys. Reve 98, 214 (1955); 
Phys. Reve 99, 671A (1955); verbal report. 


J 5/2 
q(Re?®5) /q(Re?87) = 1.074 0206 


Mic 


Aedavan, AvEngelbrecht. Phyte Reve 96, 649 
(195425 91, 222A (1953)- 


T > 10187 pe 

No BwithE,>0.001 

L x rays observed from Ré, O08, Pt, W believed 
produced by background y's 


DeDIxon, A.McNalr, Phil. Mags 45, 1099(1954).< 
Ue phys. radium 16, 538 (1955). 


re! 87 
75 112 
? 


ge!90 
75 115 
2.8" 


03!87 
76. E22 
stable 


os!9! 
16 115 
ry" 


w 105 
Levels Re?®? (p, pty) 
Y 0.139 4 scin 
0.320 19 


CeMcClelland, HeMark, CeGoodman, Phys. Reve 
97, 1191 (1955); 98, 249A (1955)- 


T 16.7" 5 
Be 


BeS-Dzhelepov, NeDeNOvosti*tseva, P.A.TIshkin, 
Izveste Akads Nauk Sere Fize S$SR 18,76(1954)« 


w'186) (slow n) chem 
2-01 8 


B(0.155y) delay =7x10-1° 


A.W. Sunyar, Phys. Rev. 98, 653 (1955); 
95, 626A (1954). 


0s'192) (21-Mev d, a) chem 
os'9° (rast n,p) 


7; 2.8" 5 
Bo 1.7 3 a 
Y ~10t 0.191 scin 
™~10t 0. 392 
~10+ 0.569 
ot 0.830 
E,/B~1.5 Mev a 


AcHsWeAten, Ure, GeDedeFeyfer, Physica 21, 
543 (1955). 


J 12 s 
Be +0.12 4 


KeMurakawa, PhySe Reve 98, 1285 (1955). 


F > 10157 pe 
L x rays observed from Re, OS, Pt, W believed 
produced by background y's 


D-DIxon, AsMeNaTr, Phil. Mags 45, 1099 (195415 
Us phys. radium 16, 538 (1955). 


T 10" 2 a 3.2"Ir chem 
75+ 0.186 scin 
(0.356) 
aot { (0.401) 
100+ 0.560 double 
92+ 0.620 
x 23+ K x ray 


Ure, GeDede Feyfer, MeJ»Sterk, 


AsH«W. Aten, 
AH Physica 21, 740 (1955). 


»~H.Wapstra, 


id 0.0742 E4 1-24 M3~ 98% 
L,? L, ? L, = 66? 15% 100 
no B™ (<5$) 


veWeMIhelich, M.Goldhaber, Phyt%e Reve 98 
1185A (1955); verbal report. 
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03/9! Woe 191 h r!90. - 
16 115 2/27 —Oe—— 14 re ee ie sl ce 
0.074 d 139 = - 
912- 15 git’ 0.401 
. 0.557 
Oo143 0.604 
GeJeNijgh, LeTsMeOrnstein, AsH.eWapstra, 
11/2 4.9% quoted by Aten et ale, Physica 21, 740 (1955). 
0.0 
512+ 3 
0,129 piveyy Ir'191) (fast n,2n) chem 
— ; : oa oe 2.04 7 scin 
stabte tri 9l y 75+ 0.186 scin 
(0.356) 
115+ 
{ (0.401) 
115+ 0.560 double 
Ir Resonances Ir (n) E, = 0+1 to 10 ev 103+ 0.620 
Lt _E, (ev) ©, (1073ev) At St 0.920 
T+ 1.0 double 
0.654 7445 192 x. 95+ K age 
1.305 87 +3 194 6.168 0 
5.36 pear ; -186y, 0.3567, 0.56y, 0.62y in 4-fold coinc 
*Assignment from activation 
h,-190 
HeHeLandon, Phys Reve 99, 610A (1955); 3.2 Ir 
verbal report. 
pri87 142 2 d2.5"Pt chem oe 
Hee radi 100+ 0.135 10 sein 
12 d 190 
110+ 0.300 10 10" zip lie Ir 
sot 0.435 15 ut : 
WeGeSmith, UsM.sHollander, Phys. Rev. 98, 1.05 
1258, 262A (1955). olde 
0.19 
190 
jp |88 tr'191) (ga-Mev p,pg@) chem Stable Os 
raf, ob h 
wih Uf yi 4 d 10.39Pt chem A.H.WeAten, Ure, GeDede Feyfer, MeJeSterk, 
y 90+ 0.150 10 A.H.Wapstra, Physica 21, 740 (1955). 
60+ 0.475 10 
100+ 0.625 15 
W.eGeSmith, JsMeHollander, Phys. Rev. 98, 
1258, 262A (1955). spade ip 5.62 ¥ 4 150s a, 
2s 4.9° 9 (0.0%2) 
te ; Ir'191)(25-mMev p, p2n) chem (0. 129) 
bined ‘eS Le 2 d 10.5"Pt chem ReAsNaumann, JeBeGedhart, Phys. Reve 96, 1852 
~0.135 ? scin (1954). - 
0.245 10 
Peeneint Et eed PLE Phys. Rev. 98, 
258, 262A (1955). -- Mis? 
4 a T 6.8° 1 Ir?91 (fast n,n'y) 
‘50 y (0.042) n 
ge 7 1%  tr92) (fast n,2n) chem (0.129) 7<5x1072°* scin 
tee 75+ 0. 186 scin U.WeMthelfch, MeMeKeown, M.Goldhaber, Physe 
g «Se ~ 30+ (0.356) - Rev. 96, 195 0(1958)5 *A-WeSunyar, Ibid. 


~55+ (0.401) 
145+ 0.560 double , : 
17+ 0.800 : 7 


2+ ~—- 1.4330 + wi90% 14) he Ir (15-Mev p) ° : 
x 60+ K x ray 5a ag 
(0.186) (0.3567 , 0.4017) x (0.042) a, large scin- 


0.135 10 a,= 2.7 xh 


AsHeWeAten, Ure, GeDede Feyfer, MeUsSterk, 
A.H.Wapstra, Physica 21, 740 (1955). V.K.Fischer, Phys. Rev. 99, 764, 672A 11955). 


pr! 92 
Ri 115 
1.42" 


ir! 
ere LL? 
19h 
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"| k 
B 0.672 Ir'19l) (pile ny); sl 
2.6t 0.1362 3 57+ 0.4678 1 sl pe 
0.8t 0.1740 4 5S.2¢ 0.4844 2 
0.8t 0.2012 3 6.4¢ 0.5887 3 
3.5t 0.205% 2 10+ 0.6045 3 
1.0f 0.2815 5.7.7 0.6127 2 
26t 0.2958 1 0.05¢ 0.745 3 
28t 0.3084 1 0.05¢ 0.783 2 
77 0.3165 1 0.9¢ 0.8854 10 
0-5t 0.37% 2 0,15t 1.065 2 
0.8t 0.440 2 0.08t 1.157 2 
MeWedohns, S.V.eNablo, Phys. Revs 96,159H1954) 
Dipole/ Quadrupole 
Y (0.296)  2.5/97.5 yy (@) 
(0.308) 0/100 
(0.316) 0/100 
(0.468) 94/6 or 0/100 
(~0.3y)(~0.3y)(@) J=4, 2, 2 0 
(0.4687)(0.316y)(@) J=3, 2, 0 or 4, 2, 0 
H.W.Taylor, R.W.ePringle, Phys. Reve 99, 1345 
(1955). 
4 137t 0.3! (3 unresolved 7s) scin 
49t 0.47 (2 unresolved 7's) 
27t 0.60 (3 unresolved 7s) 
x 13t K x ray 
+Photons per 100 67 
Hedaffe, UCRL-=2537 (1954). 
T 1.42 r'191) (pile ny) 
0.0580 4 L,/L, =1.1 si ce 
a> ~870 ES scin 
No yy (<1% of count expected for 2 quantum . 
decay) 
Continuum<50 kev attributed to bremsstrahlung 
(< 0.01 quantum/ce) 
UeP.Mize, MeEsBunker, JeWeStarner, PhySe Reve 
96, 4443 95, 627A (1954)- 
x ~e% 0.430 iIr'193) (pile nyy); sl 
907% 0.975 
15% 1.905 
66% 2.236 10 
Y 5eit 0.2930 3 0O.3t 1.339 2 81 pe 
e7t 0.3281 2 O.8t 1.466 1 
<at 0.466 O2t 1-478 1 
1.7t 0.6200 10 0.3t 1.507 2 
6.2zt 0.6433 6 Ost 1.618 2 
2st 0.937% 4 O.2f 1.662 3 
2.9 1.1492 6 O.3¢ I. res 
1e7t 1.180 1 O.05¢ 2.048 4 
0.4t (216 7 


MeW.eJohns, S.V.Nablo, Phys. Reve 96, 1599 
(1954). 


ei e Ir?93 (pile n,y) 
| 0.74 scin By 
< 0.94 scin py 
1.88 scin fy 
Y (200+) 0.295 1.28 2 scin 
1000+ 0.325 ist 1.45 
0.635 1.58 ? 
100% TL" 
0.640 9+ 1.77 
76+ 0.93 2+. 2.00 
85+ 1.14 
(0.74 6)(1.14y) (1.88 £)(0.325 y) scin 
(0.94 §)(0.93 7) scin 
(0.325 Y)(0.295y%, 0.937, 1.14, 1.45) 
(~0.64 Y)(0.295 y, 0.325 y, 0.93 Y) 
(0.64 y)(0.63 y) 
(0.295 y)(0.325y)(@) J=2, 2, 0 
No (0.295 y)(0.93 y, 1.14) 
No (0.325 Y(E, > 1.6) 
1.14y and 1.45y in coincidence with 
0.325y only 
C.E.Mandeville, J. Varma, BeSaraf, Physe Reve 
98, 94, 1185A (1955). 
Pt Level Pt(p,p'y) E, =2.0 to 4.0 
78 
Y 0.345 scin 
Anisotropy in p,y(@) studied as f(E,) 
Wel.Goldburg, Phys. Reve 99, 617A (1955)~ 
pe!87 2.59 5  Ir(120-Mev p) chem 
- a not by Ir(32-Mev p) chem 
an p 12"Ir chem | 
W.G. Smith, J.M.Hollander, Phys. Rev. 98, 
1258, 262A (1955). 
pr! 88 Ir'191) (32-Mev p,4n), chem 
aa its 10.09 3 p 41"Ir chem 
Yy 100+ 0.195 10 
10+ 0.275 10 
sot ~0.40 
W.G.Smith, J.M.Hollander, Phys. Rev. 98, 
1258, 262A (1955). 
pt! 89 Ir'192) (16-Mev p,3n) chem 
a a T 10.5" 39 d 42"aup 11%Ir 
Y 0.14 1 20.55 2? scin 
~0.55 ? ~0.70 ? 
W.G.Smith, J.M.Hollander, Phys. Rev. 98 


107 


1258, 262A (1955). 


pt!93 
78 115 
3.49 


prio 
78 #116 
stable 
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T 3.0° 3 d 3°au chem 
Y ~50+ 0.125 10 scin 
~40t 0.175 10 
20+ 0.265 10 
100+ 0.355 10 


80t 0.405 10 
20+ 0.445 20 
170+ 0.530 10 


W.GeSmith, U.sM.sHollander, 
1258, 262A (1955). 


Phys. Reve 98, 


Yy 0.042 0.221 sd ce 
0.047 0.223 0.458 — 
0.082 0.267 0.496 
0. 097 0.268 0.540 
0.129 0.271 0.543 
0.172 0.352 0.571 
0.179 0.361 0.585 
0.188 0.410 0.590 
0.219 0.447 0.626 

E.P.Tomlinson, R»«AeNaumann, Phys. Rev. 100, 

955A (1955). 

(0.082) delay=3.8x10"7§ 

y(0.129) delay<0.5x10-9§ 

A.W.Sunyar, Phys. Rev. 98, 653 (1955). 

ii 3.5° ¥ source: 12"Hg 

Y 0. 1345 sir ce 
Ke L: L, dy Os NOE Ay: AE | 


d 3.8°Au 0.03% 


JeBrunner, HeGuhl, JeHalter, O.Huber, Helv. 
Phys. Acta 28, 85 (1955). 


pt?" (p, p'y) 
0.330 10 


Level Ey =3.0; yscin 


C.McClelland, HeMark, CeGoodman, Physe Reve 
97, 1191 (1955); 94, 143T7A (1954). 


Level Pt{294) (p, pty) E, =2.5 to 5.0 
(0.330) y scin 
D,y(@) shows large deviation from theory 


See Phys. Rev. 91, 1578 (1953) 


P.HeStelson, FeKsMcGowan, Physe Reve 98, 249A 
(1955). 


pt'29") (p,pty) E.=5.0; y scin 
0.330 5 7=38HHS (a = 0.074) 


Level 


P.aheStelson, FeK.McGowan, Phys. Rev. 99, 112 
(1955). 


pti 95 


i fee | 


stable 


pr!96 
TB 228 
stable 


pt! 97 
78 119 
igh 


Y Pt? (p,p'y) 


E, = 3.0; yscin 
0.210 6 


C.eMcClelland, HsMark, C.Goodman, 
97, 1191 (1955); 


Phys. Reve 
Phys. Reve 91, 760 (1953). 


y pt‘?99) (p,p'y) E,=5.0; y sein 
0.100 3 0.210 3 
0.130 3 0.240 3 
P.HeStelson, FeKseMcGowan, Phys. Reve 99, 112 
(1955). 
Level pt?96 (p,p'y) E, = 3.0; yscin 


0.360 11 scin 


C.McClelland, HeMark, C.eGoodman, Physe Reve 
97, 1192 (1955). 


Level pr't96) (p pry) E, =2.5 to 5.0 
(0.360) y scin 
p,yl@) shows large deviation from theory 


See Phys. Rev. 91, 1578 (1953) 


P.HeStelson, FeKsMcGowan, Phys. Reve 98, 249A 


(1955)- 
Level pt'296) (p,p'y) E=5.0; y scin. 
0.358 5 7T=359#5 (a=0.060) 

J =2t p,»y(6) 


PeHeStelson, FeKeMcGowan, 
127 (1955). 


Phys. Reve. 99, 112, 


Pt?95 (n) 
_E, (ev) 
11.9 
19.5 
68.0 
120 
153 


Resonances chopper 
I'(ev) 
0.17 
0.12 


A.Stolovy, JeAeHarvey, Phys. Reve 99, 611A 
(1955); priv. comm. 


Bo 0.468 sein By 
0.479 
0.670 
Y sot 0.077 scin 
3.9t 0.191 
1.0t 0.279 
(0.077 y)(0.191 y) 


VeRePotnis, CeEemandeville, UJ«SeBurlew, Phys. 
Reve 99, 671A (1955); verbal report. 


(0.077) delay=1.9%10-98 


AaW.Sunyar, Phys. Rev. 98, 653 (1955). 
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yen Level Pt? (p,p'y) EB, = 3.0; y sein 
78 12 0.425 13 
stable 


C.McCletland, WeMark, C.Goodman, Phys. Reve 
97, 1191 (1955); 98, 249A (1955). 


Level pt!298! (p, pty) B= 5.0; y scin 
0.403 5 7=194#S (a=0.042) 
J = 2 pve) 


P.H.Stelson, FeKeMcGowan, Phys. Rev. 99, 112, 
127 (1955). 


pt! 99? Resonance Pte (n) chopper 
eh _E, (ev) 
96.0 
A.Stolovy, JsAsHarvey, Phys. Reve 99, 611A 
(1955); prive comm. 
au!87 ~ 15m Pt(130-Mev p) chem 
we ay p 2.5"Pt chem 
5 
WeGeSmith, JeMeHollander, Phys. Reve 98, 
1258, 262A (1955). 
Au!88 ~jom Pt (130-Mev p) chem 
Pst p 10.39Pt chem 
W.G.Smith, UJ.M.sHollander, Phys. Rev. 98, 
1258, 262A (1955). 
hes T 42" 5  Pt(130-Mev p) chem 
42" qa’®1(c1?,4n) chem 
d~20"Hz p 10.5%pr 
y ~ 10+ 0.135 10 scin 
100+ 0.290 10 
~ >0.80 ? 
W.G.Smith, JeMeHollander, Phys. Rev. 98, 
1258, 262A (1955). 
au! 9! Pt(130-Mev p) chem 
aah Se 3.0" 5 d 57" 3.09Pt 
3 : g ps. 
oy 10+ 0.14 2 4+ 0.482  scin 
60t 0.30 1 10 0.60 2 
St 0.39 2 
§ x 100+ K x ray 


No evidence for 18" or 1% au??? from yield 
of 3.09Pt 


W.G.Smith, JeM.sHollander, Phys. Rev. 98, 
1258, 262A (1955). 


: 109 
woh T ua? = aut97(p) Hg (p) chem 
y.gh 0.1365 0.401 s ce 
0.1577 0.4155 
0.1734 0.4355 
0. 2054 0.467 
0.2818 0.588 
0.2957 0.612 
0.3081 0.783 
0.3160 1.158 
GTsEwan, AeL.Thompson, Proce Royse Soce 
Canada 47, 126A (1953); and quoted by 
MeWedJohns, S.Ve.Nablo, Phys. Reve 96, 1599 
(1954). 
Ay!93 ] 3.85 3 source: 12°Hg 
79° #1214 
ee ey 99.5% 0.0324 E3 sl ce 
99.5% 0.2573 M1 (+E27) 
0.5% 0.2898 M4 
(ce 0.032 y)(0.257 y) sl 
p 3.49Pt 0.03% 
U-Brunner, HeGuhl, JsHalter, O.Huber, Helv. 
Phys. Acta 28, 85 (1955). 
7 3.88° 25 Pt (15-Mev p) 
y 0.255 20 a,=0.4 scin x/y 
V.K.Fischer, Phys. Rev. 99, 764, 672A (1955). 
Au! 95 pt'196) (eg-Mev d,gn) chem 
19 me y 104¢ (0.031) a=32 Mt pe 
< 14¢ (0.099) 
x 41+ L x ray 
100+ K x ray 
(L x ray) (L x ray, 0.031) 
he (to 00130 level) = 0.58+ 0614 
Ey ts 7 0014+0013 (Ey) 
Data indicate little if any € to Ptl95 g.s. 
3/2+ 18 9 ay! 95 | 
512= 0.27 
312- 
0.130 0.099 
1/2- 
stabte Pt! 95 
A.Bist, LeZappa, Nuovo Clim. 12, 539 (1954). 
au!95 , 30.6° 2 Aut? (20-Mev p, p2n) 
79 «+116 
308 Y 0.26 2 scin 


VeK.Fischer, Phys. Rev. 99, 764, 672A (1955). 


ay!97 
79 #+118 
stable 
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T (oes Au?97 (15-Mev p,p’) 
¥ 0.1 scin 
0.2 
V.K.Fischer, Phys. Rev. 99, 764, 672A (1955). 
Aut97(p,p'y)_ ~=—-E. =3.50 
mu 97 (a,a'y) E, =2.3 to 3.5 
oy 0.077 s7 ce 
0.191 
0.279 K/L=5.7 
E2/M1 = 0.56 
Direct excitation of 0.077 level established 
E.M.Bernstein, HeW.Lewis, Phys. Reve 99, 617A 
(1955); verbal report. ? 
Levels au?" (p,p'y) E, = 1.6 to 5.0 
0.077 level scin 
Y not observed €B(E2) <0.03 
0.268 level 
cy 0.191 3 eB(E2) =0.18 
No 0.077 y 
0.277 level J =5/2t pve) 
¥ 0.277 3 E2/M1~0.6 pyle) 
€B(E2) = 0.25 
0.550 level J=7/2t pve) 
Y 2.6¢+ (0.273) yyy 
2.6+ (0.277) yyty 
100+ 0.550 5 eB(E2) = 0.46 scin 
No 0.282 y (<0.5t) yVIyY 
No 0.473 y (<3+) scin 
PeHeStelson, FeKeMcGowan, Phys. Reve. 99, 112, 
127 (1955). 
Level aul9T(n,n’y) = E, = 0.2 to 2 
(0.279) z y scin 
Yield indicates level is not rotational 
JU.B.Guernsey, AsWattenberg, Phys. Rev. 98, 
1L147A (1955); verbal report. 
Levels Aut9T (pppry) £, = 260 to 5.0 
0.279 level _J=5/2t po) 
yy 0.279 E2/Mi™ 0e7 
0.555 level J=7/2t pyle) 
Y 0.555 


NO 0.276 Y (<5% of 0.555 Y) from no(0.279y)y 
NO 0.478 Y 


(Continued) 


au! 97 
79 #4118 
stable 


ay! 98 
79 119 
2.704 


0.555 Se ee T/2+ 
0.555 
0.409 — 11/2- 
0.297 ___ 512+ 
0.268 mee rome 
0.191 
0.279 
12+ 
0.077— 1/2 
-077 
0 3/2+ 
stable Aul97 


C.F.Cook, CoMeClass, J.«T.EIsinger, Phys. Reve 
94, T44, THTA$S 95, 628A; 96, 658 (1954)~ 


Y au'297) (n, nt-y) E, =2.5 
0.25 1.38 
0.54 1.98 
0.98 

(0.25 Y)(0.98 y, 1.38 y, 1.98) 

No (0.54 y)v 


V.EsScherrer, W.R.«Faust, teAsAllison, Phys. 
Reve 98, 224A (1955). 


2 M 
/ probably positive* 


JeBeReynolds, Rel.eChristensen, D.R.Hamilton, 
A.Lemonick, FetsPipkin, HeH.Stroke, Phys. 
Reve 99, 613A (1955); “verbal report. 


T 2.6869 5 differential ic 


JeTobailem, Us phys. radium 16, 48 (1955). 


Be (1.371) Ad=2,yes shape sl 


L.G-Elliott, M.A.Preston, J.L.Wolfson, Can. 
de Phys. 33, 607 (1955). 


y 0.675 a,=0.016 3 s 
Taking E2/M1= 60/40'"’ theoretical a, is 
0.026'?? or 0.019'3? 


(1) C.D0.Schrader, Phys. Rev. 92, 928 (1953); 
D.Schiff, FeReMetzger, Phys. Rev. 90, 849 
(1953). 

(2) MeE.Rose, et als, Phys. Rev. 83, 79 (1951>, 
and privately circulated tables (1955). 

(3) LeAsSliv, MeAwListengarten, Zhur. Ekspti* 

i Teoret. Fiz. 22, 29 (1952); J. phys. 
radium 16, 523 (1955). 


G-WeHinman, ReD-Leamer, Carnegie Inst. Tech., 
NP~5109 (1954); NSA 8-3105,(1954). 


Y rN 
; > ~ t : 
7 _ NEW NUCLEAR DATA AL Ww 
Ay! 98 Resonance Au?97 (n) E,=0.4 to 15 ev Hg! 98 source 12Hg 
ey oat > 4.906 10 ev eryst AG kee” 0.570 sl ce 
2.70 P'=0.140 3 0.860 
o, = 37,000 500 0.920 
Tl, = 0.124 3 J.Brunner, HeGhul, JseHalter, O.Huber, Helv. 
Phys. Acta 28, 85 (1955). 
R.E.Wood, H.H.Landon, V.L.Sallor, Phys. Rev. 
98, 639 (1955). 
h ! 
we Decay scheme proposed 2:9 Hig ri 3/2- 
h 
Res onance Au?97 (n) E,=1 to 14 ev a 
(4.9 ev) of 2= 75.4 cryst ah 
o/c, = 04106 
H.L.Foote, Ure JeMoore, Phys. Reve 98, 1161A € 5% 
(1955). 1 
€, 17% 
| ep ek 
avl99 gy 3/2 M pee Ey 76% 
base J.BeR Ids, Rel.Christ D.ReHamilt 185° aul % 
. «B.e.Reyno 8 ole ristensen «Ream on 
Welcabcszk. cM PiphiG, W.Bestroke, Phye. Rev. Supporting coincidence data not given 
99, 613A (1955). 
19 b 195 
pies Decay scheme proposed ped Fin 13/2- 
yor 
* 512= 
B 24.3% 0.251 sl 
69.2% 0.302 ‘a 
6.4% 0.460 
e, ber L,L,,L, vacancy = 0.63,0.58,0.66 resp. 
S.K.Haynes, WeT«Achor, J. phys. radium 16, €, 4-08 
635 (1955). — 
3 55 30 €, 15-5% 
€ - 
3 30-98 
wd 1859 Au! 95 1eTe 50.0% 
A(ce 0.2097) delay ~70* sl Supporting coincidence data not given 
R.eL.eGraham, R-E.-Bell, L.Yaffe, J.S.Geiger, J.Brunner, JeHalter, O.Huber, ReJoly, D.Maeder, 
Phys. Reve 99, 1646A (1955). Helv. Phys. Acta 27, 512A, 572 (1954). 
ng'®? 3 1/2 aut97(16-Mev d,gn) chem 
Hg aA Hg (n, n'y) E,=3e2 scin 80 117 
80 st 0.38 1.21 Re eae, create S 
: : ges.  4(65"H@l97)/u(Hgl99) = 1.0354 0.016 
0.54 2.0 
0.90 F.Bitter, S.P.Davis, B.Richter, JeE.R-Young, 


PhySe Reve 96, 1531 (1954). 


V.E-Scherrer, BeAcAl bison, WeR.-Faust, Phys. 
Reve 96, 386 (1954). 


| Hg!97_ (ce 0.1657)(0.134y) delay 8x10795 


Borat LLy (cey iu 0.165 y)(0.134 y)(6) suggests 0.134y 
Au? (120-Mev p,9n) chem 23 is E2 and 0.165 is M4+E5 sl ce,scin 
T 20" 10 p 42™Au— chem H.H.Coburn, S.sFrankel, Phys. Reve 99, 671A 


(1955); verbal report. 
W.G.Smith, J.M.Hollander, Phys. Rev. 98, 
1258, 262A (1955). 


(ce, 0.165Y)(ce, 0.134y)(6) -- scin 
a,= 0.353 7 a, = 0.026 8 

(Theoretical coefficients for M4-E2 cascade: 
a, = 0.450 a, = 0.032). This discrepancy 
suggests 0.165y is not pure M4. 


T 55™ 10 p 3"au chem 
No 12*He}?2 Au?97(120-Mev p,7n) chem 


WeGeSmith, JeMeHollander, Phys. Reve 98, 
1258, 262A (1955). E.Breitenberger, Nature 173, 737 (1954). 
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Hg! 98 Lever Hg!198) (y,y) au??? at 1126°C T1196, wy 71(190-Mev p) chem 
eae 3 (0.411) J=2 ye) tds Sane” ; 
erabtes T =2.3x107118 o(T) ini 
$4 0.426 sd ce 
F.eReMetzer, WeB.Todd, Phys» Reve 95, 853 . 
(1954); 97, 1258 (1955); 98, 1187A (1955). GeAndersson, EoArbman, |.Bergstrém, 
AeHeWapstra, Phil. Mage 46, 70 (1955). 
Hg!99 4y2™ j Hg (fast n) 
go 119 
yy iy 0.159 a, =0.34 scin 
0.368 a,~1 T1!97 2.8" 4 T1(190-Mev p) chem; ms 
(x ray)(0.159y, 0.368 y) ie Sats 
(0.159 y)(0.368 y)(@) (7m) <O viene 
? ; ae pe > 3* 0.134 K/L>0.1 L,L,/L,=1.4 
Fei rasa areal decoreed one te >100* 0.152. K/L>2.5 No t, : 
: > 5° 0.174 K/L~5 No L, 
5* 0.2697 : 
201 Y des 0.434 #$K/L~6 
i aes qa +0.45 4 s ee 0.583? 
stable K.sMurakaway PhySs Reve 98, 1285 (1955). ‘ Pea 
3* 0.6377 
Hg202 Level Hg'202) my) T12°2 at 1000°¢ Energy range observed 0.05 to 0.70 
60 122 (0.439) J=2 ye) *Relative intensity ce, 


stable 
= 11 a(T) 
T =2.4x10-11s G. Andersson, EsArbman, |.Bergstrém, 


AwH.eWapstra, Phil. Mage 46, 70 (1955). 
F.ReMetzger, Phys. Reve 98, 200 (1955). 


203 = 
Hg 100% 0.214 2 =F-K linear sdfy,sd 
80 123 Bp <4x1073% (0.493) EY 71200 5* 0.1163 8d ce 
47d ; AP ae 4* 0.2521 
sy 0.279 a, =0.21 sd ce 27 : 
Ki: L:M=14: 4: 1 2° «2081 2 
30% Mi 70% E2 100* 0.3676 K/L=2.0 
No ce between 0.01 and 0.16 (<0.7%) Ry hy OB I88 Eee 
ihe 0.6284 ? 
NeMarty, Compt. rend. 240, 291 (1955). 1* 0.6602 ? 
1% 0.7884 K/L=5 
8* 0.828 K/L=4 
9* 1.205 K/L=4.3 
“y: (0.280) a, =0.147 s7,scin 1* 1.224 
a = 0.045 Bice) /£ 1* - 1.363 
a,,a, gives E2/M1=3.0 x/Y 


él 1.515  *Relative intensity ce, 


ba Rite WSP Shs CDYFs ROVE Oes K.E.Bergkvist, 1.Bergstrom, CeUeHoerrliander, 

‘ SeHultberg, H.Slatis, E.Sokolowskl, 
AeHeWapstra, T.Wledling, Phil. Mage 46, 65, 
(1955). 


By delay = 120'"* 30 


0 
H.ede Waard, Phys. Rev. 99, 1045 (1955). Lae L/L Beds sd ce 
d 
3 y 0.0306 10 Mi 
0.0321 10 mae 
Mi 
delay = 300%** 100 60* 0. 1350 10 7.0 
Pe 100* 0. 1672 10 6.2 Mi 
R.E.Azuma, GeMeLlewis, Phil. Mage 46, 1034 
oh (0.135 y)(ce 9.080%, ce 0.0827) al 
No (0.167)(ce 0.0307, ce 0.032 Y) sl 
No (0.136 y)(0. 167 y) No 0.1657 Yy : 
(0.030 Y)/(0.032Y) = 1.0 
205 (0.167 'V)/ (0.1357) = 8.2 ® 
io ae B23 wii: *Relative intensity ce, 4 9.4"PD 


5.6" WeCedJordan, Michigan University, Dissertation 
Abstracts 14, 698 (1954). (Continued) 


wl 


71203 
6254122 
stable 


71204 
81 123 
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5f 7120! 


ee 


LZ 


1/2- 
0.167 0.135 

3/2- 

0.0321 0+ 0306 pies 

3/2- 


Stable Hg20! 


K.E.8ergkvist, |.-Bergstr8m, C.v.Herriander, 
S.aHultberg,H.SIBtis,E.Sokolowsk!l,A.WeWaostra, 
TeWledting, Phil. Mage 46, 65 (1955). 


d ~3x105YPb chem 
€,/€,~2.3 from K x ray/Lxray=2.6 scin 


UsReHulzenga, C.MeStevens, PhyS.s Reve 96,548 
(1954). 


v (71295) v(™2°3) = 1.009816 22 é 


HeE.Walchil, ORNL-1775 (1955). 


Levels m'2°S? (p, pty) E =4.0 
i) 
T1'293! (a, a'y) E, = 4-0 
0.279 level 
Yy 0.279 3 e€B(E2) =0.11 scin 
0.682 level 
iy 0.279 3 scin 
0.410 5 
(0.279 y)(0.410 y) 


P.oHeStelson, FeKeMcGowan, PhySe Reve 99, 112, 
616A (1955). 


Yy T1'293) (p, pry) E, = 3.0 to 4.6 
0.280 €B(E2) =0.10 scin 
0.410 6 
R.Barloutaud, T.Grjebine, MeRiou, Compt. rend. 
240, 1207 (1955). 
T1'293! (10-Mev d,p) chem 


Ti 2.507 3 

No 4.0% activity 

Counted for 10 years 

Identified with previously known 4/712°4 


L.T.Cheng, VeCeRIidolfo, MelLsPool, D.NeKunduy, 
Phys. Reve 98, 231A (1955).~ 


T1204, 


81 123 


7 205 


Sle) 224 


stable 


nN3- 


4.267 6 differential ic 


T1'293) (piie n,y) chem 


JeToballem, J.sRobert, Js phys. radium 16, 340 
(1955). 


Aa 0.762 5 sl 
Includes correction of -0.003 for Ke’ 4 
resolution 


L.Feuvrals, T-Yuasa, Compt. rend» 239, 1627 
(1954). 


t1'?°3) (pile n, y) 


96% 0.765 10 AJ=2,yes shape* sl 

€ Hg K x ray scin 
4% ex / 5=0.003 sl 

CO, Jey ~ 4 sl 


(0.0464 ce)/ 8=0.001 but no 0.060, 0.130 

No 0.37y (<0.01%) scin, sl 

*spectrum deviates from AJ =2,yes shape below 
0.4 Mev (excess of 6's ~5%) 


T.-Yuasa, JeLaberrigue-Frolow, L.Feuvrals, 


ue phys. radium 16, 39, 165 (1955); Compt. 
rend. 238, 1500 (1954). 


€ 1.8% 47 pc, scin 
€, 0.6% 
Hg K, x ray cryst 
HeJaffe, UCRL=2537 (1954). 
ye 0.008% 0.380 15 sd pe 
M.Cevoshi, Current Science 24, 227 (1955). 
Resonance 712°3 (n) chopper 
E, (ev) T'(ev) J 
238 ~5 1 


A.Stolovy, J.sA-Harvey, 


Phys. Revs 99, 611A 
(1955); prive comm. 


Levels T1'295) (p, pty) E =4.0 
(205) P 
Tl (a,a'y) E, =4.0 
0.205 level scin 
yy, 0.205 3 a=0.9+0.5 BABE 
€B(E2) = 0.072 - 
0.615 level 
¥y 0.205 3 
0.410 5 
(0.205 y)(0.410 ) 


PaH»Stelson, FeKeMcGowan, Physs Reve 99, 112, 
616A (1955). 


4 


71205 


NUCLEAR SCIENCE ABSTRACTS 


¥ 71'295) (p,pty) E, =3.0 to 4.6 
erent 0.205 4 eB(E2) =0.037 —scin 
=cey 0.410 6 

R.-Barloutaud, TeGrjebine, MeRiou, Compt. rend. 

240, 1207 (1955). 

71208 Yy 0.252 S ce 

oe 0.763 scin, 8 ce 
ae Both y's coincident with 2.62 and 
probably from new level at 3.961 

LeGeEVI lott, ReLeGraham. JeWalker, 

UeCeWolfson, Proc. Royse Soce Canada 48, 12A 

(1954). 

71208, » 100+ (2.62) 6.7YRa*?® source 
as a 10# 3.19 Be? (y,n) ppl 

HeNiewodniczanski, M.eWielowiejska, Bull. 

Acad. Polione SGite-y Uden ililil'y 15, 293) 01953); 

2, 25 (1954). 

y 100+ (2.62) 6.7YRa?® source 

~8t+ (3.19) Be? (y,n) cc 

S-Wiktor, Bull. Acad. Polon. Scie, Cle 3, 

3, 321 (1955). 

71209 B- 70% 82 10%Ac source sl 
Si) 138 304, 2.3 2 
212" 
4 0.114 a,~0.3* Ei scin 
0.50 1.20 
0.60 1.50 
1.10 1.60 
(< 2.3)(0.114y) 
*Source chemically separated from 47™Bi 
\ 

L.B.Magnusson, FeWagner, Ure, DeWe 

Engelkemeir, MeS.eFreedman, ANL=5386 (1955); 

Phys. Rev. 88, 171A (1952). 

oy 0.12 scin 

0.45 
1.56 

(0.127)(0.45y, 1.56) 

1.Perlman, F.Stephens, F.Asaro, Phys. Rev. 98, 

262A (1955). 
ee ” Pb(n, n'y) E,732 scin 

0.52f 0.35 O.18t 1-10 

1.02+ 0.52 O-ecst I.4 

1.05t 0.80 O16 2.2 
4o in barns 


V.eE-Schorrer, BeAsAllison, WeReFaust, Phys. 
Reve 96, 386 (1954). 


Pb 
82 


ppl98 
82 116 
263" 


Pb(n,n'y) E, 74-5 
y 0.79 2 scin 

1.36? 

2 708% 


GeLeGriffith, Phys. Reve. 98, 579 (1955). 


T 42™ 3 11(190-Mev p) chem; ms 
Y > 13* 0. 169** sd ce 
100* 0.223 K/L20.4 L,L,/L,=2.3 
67* «0. 234** K/L~0.3 LyL,/L, = 2.0 
13* 0.3237 
85" 0.386 K/L¥5 NoL 
59" 0.388 «~K/L~6 No L, 


nergy range observed 0.05 to 0.70 
*Relative intensity ce, 
**Possibly converted in Pb 


G.Andersson, EsArbman, !.Bergstrim, 
A.HeWapstra, Phil. Mage 46, 70 (1955). 


7, 2.3" 2 T1(190-Mev p) chem; ms 
€ 
Ly, > 60* 0.173 K/L20.5 L,L,/L, =1.9 
5: 0.276? 
100* 0.291 No L, 
0.3307 
100* 0.365 
ae fe 0.383 
10* 0.398? 
8* 0.4207 
No 25" activity observed 
Energy range observed 0.05 to 0.70 sd ce 
“Relative intensity ce, 
G.eAndersson, EsArbman, |.Bergstrém, 
A.H.Wapstra, Phil. Mage 46, 70 (1955). 
T 90" 10 11(190-Mev p) chem; ms 
- . 
y 43* 0.354 K/L~5 NoL sd ce 
100* 0.367 K/L~5 No L, 
3* 0.722? 
*Relative intensity ce, 
G.Andersson, E-Arbman, {.Bergstrém, 
AeH.Wapetra, Phil. Mage 46, 70 (1955). 
T 12.2" 3 T1(190-Mev p) chem; ms 
Y 0.423 K/L=1.9 M4? sd ce 


Photon not detected y converted in Pb 


G.Andersson, EsArbman, |.Bergstrom, 
A.H.Wapstra, Phil. Mag. 46, 70 (1955). 


NEW NUCLEAR DATA Ws 


ian T 21.59 y T1(190-Mev p) chem pp202 T ~3x1 057 p 12Tl chem 
2 pee T1'203) (21-Mev d,gn)chem, ms 
- Sa 0.0328 ce,,ce, only sd ce ~3x1077 Assumed 0 (21-Mev d,3n) = 0.5 
3* 0.1095 K/L No L, M1 pbs (T1292 |, x ray) /¢(Pb2°2 L x ray) =1.6 implies 
43* 0.1422 4.5 No L Mi €,,~40% for Pb2°? 
100* 0.1480 0.4 L,L,/L, = Lo E2 No K x ray (<0.5% of T1292 K x ray) scin 
4* 0.1589 
22 0.2353 5.5 No L M1 pene tania C.MeStevens, Phys. Revs 96,548 
7 0.2578 4.5 WoL, Mi 
14* 0.2680 4.5 NoL, Mt 
ike 0.2895 202 
Pb a, K/L__sd ce 
s —K—— 
0.450 “Relative intensity ce, 82 ie (Pb) et 0. 1294 <0.003 EA 
(ce 0.148 Y)(ce 0.109, 0.142, 0. 235, 0.268 y) ** lek L,/L, = 1.7 
No(ce 0.148 y)(ce 0.169,0.257,0.289 y) ** 35* 0.4219 0.035 2.5 E2 
3.5* 0.6576 0.005 7.5 Ei 
100* 0.7869 0.089 1.35 E5 
12* 0.9612 0.006 5.9 E2 
22% pp200 €~ 10% 
° é O+ ¥(T1) 27* 0.3892 0.16 MitE2 
5* 0.4013 0.030 E2 
14* 0.4599 1.5 E3 
*Relative intensity ce, 
K.E.Bergkvist, 1.Bergstrom, C.U-Herrlander, 
S.Hultberg, H.Sla@tis, E.«Sokolowski, 
A.HeWapstra, T.WiedlIing, Phil. Mage 46, 65 
(1955). 
Phos ae 6.754 T1293) (15-Mev p,n) 
82 121 
6.79 ye 0.86 4 a,~ 0.13 scin x/y 
Ke-E.-Bergkvist, !.Bergstrém, C.UJ.Herrlander, VeK.Fischer, Phys. Revs 99, 764, 672A (1955). 
S-Hultberg, H.SIBtis, E.Sokolowskl, 
AeH.Wapstra, T.Wiediing, Phil. Mage 46, 65 
(1955); **T.ReGerholm, Ibid. 
T ~ 108 d 12"B1 chem 
Y ~0.5? scin 
0.9 
01 h 
ae ze 9.4 2 T1(190-Mev D) chem 1.Bergstrém, AeHeWapstra, Phil. Mage 46, 61 
(1955). 
h 
seuee “y(T1) 0.1291 K/L K/L 
0.7* 0.2844? 0.6* 0.692 6.5 
0.5* 0.3100 0.77 0.3* 0.7087 
100* 0.3303 4.7 1.0* 0.766 5.5 
25* 0.3612 5.6 0.4* 0.825? pp2o4 + (0.375) EZ 99.56 M3 0.5% 
0.6* 0.3943 2.5 1.3" 0.907 65.5 Eee (0.899) EZ 100% 
2.7% 0.4056 2.8 1.6" 0.946 6.6 aa (0.913) E5 996 M6 1% 
1.9* 0.585 5.5 0.2* 1.099 6.5 (0.913 y)(0.375 y)(6) oe ame : 
= (0.913 y)(0.899 y)(0) f Y= 9» 4 % sem 
(ce 0.330))(ce 0.3617 sl (1.274-Mev level) =0.22+0.02 yy, H) 
*Relative intensity ce, 
n VeEeKrohn, SeRaboy, Physe Reve 97, 1017(1955). 
K.E.Bergkvist, |.Bergstrom, C.J.Herrliander, \ 
S:Hultberg, H.SIl@tis, E.-Sokolowsk!, 
A.H.Wapstra, TeWiedilIng, Phil. Mag. 46, 65 
(1955); **T.R.Gerholm, Ibid. 
5% 12* 0.8993 E2 sd ce 
100* 0.9130 (E5) 
pp20! 60° 4 7 '2°3) (15-Mev p, 3n) *Relative intensity ce, 
~ end ~ K.E.Bergkvist, |.Bergstrém, C.J.Herrland 
60% Mf 0.65 3 OK ile Sein xy Schaieh eres Aslatis, Ee seholakeit ie 


V.K.Fischer, Phys. Rev. 99, 764, 672A (1955). 


A.HeWapstra, T.Wiledling, Phil. Mage 46, 65 
(1955). 


116 


82 
68" 


pp206 
82 124 
stable 


82 125 
0.825 


pp207 
82 125 
stable 
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pyot (0.3757) (0.899) delay <6x1072° 


AeWeSunyar, PhySe Reve 98, 653 (1955). 


ial seca ar 
0.913 
apprsiceh Bk 4+ 
0.375 
71204, _ ' | 2+ 
us? 0.899 
o+ 


Stable pb204 


VeEeKrohn, SeRaboy, Physe Reve 97, 101711955). 


T > 6x1077 
>> 3x1 0°57 


71'?°5? (21-Mev d, 2n) 
No activity observed 


chem, ms 


U.eReHuizenga, C.M.Stevens, Physe Reve 96, 548 
(1954). 


Level Pv?°%(p,pty) — E,= 5.05. 'y scin 


O:8lea at = 7.270"* (a = 0.01) 


P.H.eStelson, FeKeMcGowan, Phys. Reve 99, 112, 
616A (1955). 


T 0.799% 13 Pp'?°8! (<22-Mev y,n) 
Indirect production of 0.825Pb suggested by 
large threshold (10.2+0.3)_ 


W.L.Bendel, M.eE.Toms, R.sA«Tobin, Physe. Rev. 
99, 672A (1955); verbal report. 


T. re Pb2°8( < 23-Mev y,n) 
4 0.50 scin 
1.01 


Threshold of’ g=-Mev inferred from activation 
ratios of Pb to Ag and Cu for 12S$E, <23 


UeMeReld, KeGeMCNeTIN, Phi}. Mage 45, 957 
(1954)5 Proce PhySs Soce 66A, 1179 (1953)- 


Pp2°! (p, p'y) 
0.57 1 7 = 100" 


yay E,= 4:5 Y scin 


(a= 0.021) 


P.H.Stelson, F.eK.McGowan, 


Phys. Rev. 99, 
616A (1955). 


112, 


pp207 
8275125 


stable 


pp2!0 
82 128 
19¥ 


pp'?°T) (nynty) E, = 1.4 to3.2 
Graph of o for excitation of 0.82* level 
given from threshold (1.6) to 3.2 y scin 


P.H.eStelson, E.C.Campbell, Phys. Reve 97, 1222 
(1955). 


Level po'?°T) (4,p) E,=15.1 scin 
g-S. bei d,p( 6) 

NeSeWall, PhySs Reve 96, 670 (1954)~ 

BF 0.63 1 d 10%Ac chem scin 


F-K linear (Eg > 0.38) 


No y, no x ray scin 


L.B.Magnusson, F.Wagner, Ure, DeWe 
Engelkemeir, M.S.Freedman, ANL-5386 (1955); 
Phys. Rev. 88, 171A (1952). 


T 19.40Y 35 differential ic 


U-eTobailem, J. phys. radium 16, 235 (1955). 


Bo 290% 0.017 2 
(0.047) delay<3x 10-9* 


4n scin 


G.M.Lewis, Proc. Phys. Soc. 68A, 735 (1955). 


7 10.643" 12 source addition 


U.Tobailem, UJ.Robert, J. phys. radium 16, 115 
(1955). 


(0.8037) delay <5x1071° 


A.W. Sunyar, Phys. Rev. 98, 653 (1955). 


Pp'296) (4o-Mev d,n) 
8.09 6 
Counted for 11 years 
Identified with previously known ~50¥B12°7 
from study of y spectrum 


chem 


LeTeCheng, VeCeRIdolfo, MeL.Pool, D.eN.Kundu, 
Phys. Reve 98, 231A (1955). 


_xy* Pb(26-Mev p) chem 


Y 15% 0.57 19 scin 
100¢ «=si«d1«.O7?s 6 
<1.6¢ «60.6 S108 
16}. Mic 768 7 
0.72F 2.47 


(0057 Y) (1007 Vo 1046 We 1076 Y) 

NO 2.05 Vs 2020 Vs 2033 Y (< 0014f) 

No (0.57 ) YY. NO 0.137 Ys 0.87 O. 
*percent of photons coincident with K x ray 


UeRePrescott, Proc. Phys. Soce 67A, 540 4 
(1954). 


NEW NUCLEAR DATA 


Ce, K/LM 
Y 100+ 0.5690 15 170* 3.4 sil ce, 
~0.2t 0.894 7 0.30% sein 
88+ 1.0639 820* 
0.2+ 1.43 1 0.09* 
of: L770” 8 2.2* 4.4 
(a, 1-06)/ (a, 0.577) = 5.98 
No 2.35y (<6x107"+) Dy,n) 
No 0.324, 0.704, 0.740y (ce, <0.2*) sl ce 


(0.577)(1.06) No (1.06)(1.77Y) 

(0.897)(1.43Y)/ (0.57)(1.77Y) ~ 0.02 

(K x ray) (0.57y+1.77y)/ (K x ray) < 0.02 

(L x ray) (0.57y+ 1.777) 

(K x ray) (0.57y)/K x ray) indicates 5% of 
E, to 0.57 level 

(L x ray)(1.77yv) delay< 3x 1078s 

(ce 1.087)(0.57y) delay< 4x1072°S 


*Relative ce, intensity 


7/2- 


13/2+ 


3/2- 
5/2- 

0.57 0.89 
1/2- 
at! Stable Pb297 


O.E-Alburger, A.W.eSunyar, 
98, 276 (1955). 


Physe Reve. 99, 695; 


Y 100+ 0.570 scin 
77+ 1.07 
9.2+ 1.77" 
(0.57y)(1.07y, 1.77Y) 
(1.77-y*) (0.57) (6) 
J=7/2, 5/2, 1/2 *E2/M1=0.007 
or J =9/2, 5/2, 1/2 *M3/E2=0.034 
(K x ray)(0.57y)/(0.57y) indicates €, to 
0.57 level in 2.8% disintegrations 
No (K x ray)(1.07y, 1.777) 
No 0.70 (<0.5+) No 1.46y (<0.2t) 
No y with 0.10 SE, <0.50 
N.H. Lazar, £.0.Klema, Phys. Rev. 98, 710, 


1186A (1955). 


r 


¥ (0.570) . delay <4x1071° 


AeW.Sunyar, Phys. Rev. 98, 653 (1955). 


83 


126 


stable? 


83 
26x10 
QeSe 


127 


by 


17 
Levels B1?°9 (n,n‘) E = 2.5 
1.0 pe 
1.5 
1.9 
Geneva Conf. 8/P/714 (1955), M.eV.Pasechnik 
(USSR). 
Y B17°%(n,n'y) E=3.2  scin 
0-43f 0.49 
1.2 T 0.94 
0.59t 1.62 
0.39t 2.6 ? 
yo in barns 
VeE-Scherrer, B-A-Allison, W.ReFaust, Phys. 
Reve 96, 386 (1954). 
J ! 8 


KeFeSmith, quoted by E.AsPlassmann, L.N.Langer 
PhySe Reve 96, 1593 (1954). 


B~ 1.155 5 
Spectrum shape can be fitted by Ss, T 
interaction with AJ= 1,yés 


E.AePlassmann, L.eMeLanger, Phys. Reve 96,5 
1593 (1954). 


ba 1.17 

No y (< 0.01%) 

Spectrum shape can be fitted by 8, T 
interaction withAJ=1, yes 


sl 


L.Lidofsky, NeBenczer, PeMacklIn, C.S.Wu, 
Phys. Reve 98, 1186A (1955). 


a 4.97 Bi2°9 (n,y) chem; 1c: 


MsA.Rollier, Gazz. chim. ital. 84, 658 (1954)5 


Chem. Abstr. 49-12983f (1955). 


Level B12°9 (dsp) E," 16.1 scin 
d,p(@) for proton group with Q=1.94 not in 
agreement with simple theory for 1 n 729496 


NeSeWall, Phys. Reve 96, 670 (1954). 


Resonances Bi?°? (n) E,=1 to 55 kev 
E, (kev) 1* Mfev)*  _E,_ 
<i 16 
a2 0 <<100 34 
11.8* 0 47 


CeTeHIibdon, AsLangsdorf, Ure, PhySe Reve 98, 
223A (1955); *verbal report. 


ns 


83 129 
60.5" 


pi2!4 
83 131 
19.7" 
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(0.040) a=20* M1 
(6.05 a)(0.040Y)(6) J#ior 2 4 5 
*Using (6.05 a)/a=0.70 


ayo. 


JeWoWeale, Proce Phys. Soce 68A, 35 (1955). 


(> 0065 Y)( £1.50) scin 


(> 0.80Y)(< 1-357) 


FeDemichelis, Nuovo Clim. 12, 407 (1954). 


B- = B2E-s«O096 2 10%Ac source $1 
68+ 1.39 2 
y 32t* 0.437 K/L=7 sl ce 
a,= 0.23* scin,x/¥ 
x 6.7+* K x ray 
(0.96 B)(0.437) scin 
No (1.39)(E, > 0.02) 
Pp 2.2°T1 26 from (T1?°9 B) / (Bi243 B) sl 


*Source chemically separated from 10%Ac 


L.B.Magnusson, F.Wagner, Ure, D.We 
Engelkemeir, M.S.Freedman, ANL-5386 (1955); 
Phys. Rev. 88, 171A (1952). 


B- >5t 2.56 25 a by 
10+ =—_- (3.17) 

No (3.178) y 

R.A.Riccl, GeTrivero, Nuovo Cim. 1, 717 

(1955); Rend. Acad. nazi. Lincei 17, 44 

(1954). 

Y 322t 1.76 scin 
100+ 2.20 
48t 2.42* 


*2.48+0.12 photons per 100 disintegrations by 
comparison with Ra standard 


G.Backenstoss, 


KeWohlleben, Z.Naturf. 10a, 
384% (1955). 


1.52, 2.2, 2.4Y) 
(Epo 2) (iste, le ody Ae ey) 
(> 1.4) (0.77, 0.93) 

(E> 1.8) (0.607, 0.85) 

No (E,> 1.8) (0.77Y) 


Hae 1.4) (1.38, scin 


(0.607 y)(0.77, 0.93, 1.12, 1.24, 1.38, 1.52, 1.85Y) 
No y(1.77, 2.2 2.4/Y) 
No (0.767)(1.29) 


ReEeRowland, PhysSe Reve 99, 757 (1955). 


(0661Y)(10127) most intense cascade 
Weak yy for both y's with 1.3> Ey? 0.61 
All other yy include 0.61Y 

No (0.61Y)(Y) for E,>1.6 

~ 66% of all y's belong to a cascade 


scin 


FeDemichelis, ReMalvano, Nuovo Clim. 12, 358 


(1954). 


rere T ~y Bi2°9 (170-Mev p) chem 
% 3 
: 6.080 8 
SeRosenbium, HeTyren, Compte rends 239,1205 
(1954). 
Po! 98? - ~—m B12°9 (170-Mev p) chem 
84 «114 
5.935 8 
$-Rosenblum, HeTyran, Compt. rends 239, 1205 
(1954). 
Po !99? oT ha B12°9 (170-Mev p) chem 
8% 115 
5.846 8 
SeRosendlum, HeTyrony Compt. rend. 239, 1205 
(1954). 
P9200? + ~gt B1209 (170-Mev p) chem 
84 116 
5.770 8 
$sROsenblum, HoTyrén, Compt. rends 239, 1205 
(1954). 
po20l 7 . ~17m B1209 (170-Mev p) chem 
84 117 
18" a 5.671 8 
S.Rosenblum, HeTyrbn, Compte rende 239, 1205 
(1954). 
poz92 + ~ 55m B12°9(170-Mev p) chem 
ay 118 
56" a 5.575 8 
SsROsenblum, HeTyrén, Compt. rends 239, 1205 
(1954). 
pot > ~3.8" 81299 (170-Mev p) chem 
84 120 
S-ROosenblum, HeTyrén, Compt. rend. 239, 1205 
(1954). 2 
po 2 Og 8788 8 
64 12% ~ 100% . (5.109) 
2.99 
SeRosenblum, HeTyrén, Compt. rend» 239, 1205 
(1954). . 
potlO 138.4008° 58 calorimeter 
rl ae Five samples measured during 100-350 days 


UeFeElohetberger, K.Cevordan, SeRoOrry 
UeReParks, Phys. Revs 96, 719 (1954). 


o2il 
84 127 
0.52° 


po2l2 
84 128 
o.30°° 


Po2!5e 
84 131 


0.018° 


at2o 
85 125 
8.3% 


NEW NUCLEAR DATA 


wWa=1.21+0.06 x 1075 yscin, a calorimeter 


ReWeHayward, DeDe-Hoppes, W.B.Mann, 
JeResearch, Nat. Bure. Standards 54, 47 (1955). 


y/a=1.2040.12 x 1079 scin 


O.Rojo, M.A.Hakeem, MeGoodrich, 


Phys. Rev. 99, 
1629A (1955). 


a 0.53% 6.569 4 7.5°At; s 
050% 6.895 
99% (7.43) 
NO 6.34a (<0.02%) 
ReWeHOff, UCRL=2325 (1953). 
a 0.019% ~ 10.5 ppl 


Number of particles with range $352 (not 
electrons) found in ppl from ThB source 
is~3 per 10° P02}? ats 


MeAder, Je physe radium 16, 
15, 583 (1954). 


732 (1955); 


a 4x10°°% ~9,5 ppl 
MeAder, Compt. rend. 240, 2138 (1955). 
a 0.063% 5.355 s 
0.053% 5.437 
0.054% 5.519 
94 199* 0.0446 sd ce 
L,?L, M:N" 100: 48: 41: 10 
33° 0.115 K:L: MN=100: 17: 14 
56* 0.243 = Ocil E2 
K: L: MN= 100: 83: 25 
1.8* 1.189 K:L#® 100: 21 
A, = 408x107 E2 
1.458 a 
Oozi* {ents ay. = 162x1073 Ei 
NO 00511 (< 5%) scin 


*Relative intensity ce 


ReWeHoff, UCRL=-2325 (1953). 


(0.047) delay=1.5x1077* 


Phys. Rev. 98, 653 (1955); 95, 


A.W.Sun 
626A (19545. 


B12°? (3g-Mev a,2n) chem 
5. 862 8 
€,/€.~7 from K x rays/L x rays *3e1; scin, pc 


ReWeHoff, UCRL=2325 (1953). 


an2!8 


0 


87 


86 132 
20198 


Fr223 
136 
21" 


ng 
a 7.127 4 20.6°U; scin 
Y 0.609 scin 


FeStephens, Ure, FeAsaro, |.Periman, Phys. 
Reve 96, 1568 (1954). 


a ~25%* 6.071 10%Ac source; scin ay 
Ey 14+ 0.216 K/L=0.3 sl ce,scin 

a, = 0.16 ce, ly 
(6.07a)(0.216y) scin 


+Photons per 100 disintegrations 


L.B.eMagnusson, F.eWagner, Ure, DeWe 
Engelkemeir, MeSeFreedman, ANL-538Q (1955)5 
*F.Hagemann, et ale, PhysSe Reve 79, 435 (1950) 


d 22) Ac chem 
ppl 


T 220 1 
a ~0.006% 5.34 8 


UeP.Adloff, Compt. rend. 240, 1421 (1955). 


Be 1.0 1 d 22%Ac chem sd 
Ww 1.3 2 

y 0.045 7 sd ce 

0.230 20 

T.O0.Passell, UCRL-2528 (1954). 

a 6.554 4 20-8°U; scin 

y 0.330 scin 

(6.23 a)(02330 (6) J=0, 2 0 

FeStephens, Ure, FeAsaro, !ePeriman, Physe 

Reve 96, 1568 (1954). 

if 11.689 6 pe 


Counted over period of 116 days 


GeReHagee, MeLoCurtis, GeR-Grove, Phy8S» Reve 
96, 817A (1954). 


ce <5* <0.020 ppl 
10* 0.020-0.027 
56* 0.027-0.092 
29* >0.092 


*Relative intensity of ce in indicated energy 
range 


BeFoBaymany, MeAsSeROSS, Proce PhySe Soce 68Ay ~ 
110 (1955). 
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Rae26 
88 138 
16209 


e225 
89 136 
10.049 


Ac227 
89 138 
22) 
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B- 0.32 3 d Th??? chem 
oy, 0.0395 20 @, <i Ef y/x 
(0.32 8)(0.0395) delay <2 x 40795 

1.Periman, F.eStephens, FeAsaro, Phys. Reve 98, 
262A (1955). 

Bo 0.32 1 d Th??? chem scin 
Y 33+ 0.040 1 Ei Sl ce,scin 
(0.325)(0.040¥) scin 
+Photons per 100 B's 

L.B.Magnusson, FeWagner, Ure, DeWe 
Engelkemeir, M.S-eFreedman, ANL-5386 (1955). 

¥y (0.186) K/LM=0.62 5 ppl 

a*=0.22 2 

*Using 5.7% for 4.611a. 

M.K.vuric, D.M.Stanojevié, Bull. Inst. 
Nuclear Scl., Boris Kidrich, 5, 15 (1955). 

ce 0.084 d Th??9 chem sl ce 

0.092 

Yy 22+ 0.085 (K x ray 7) scin 
x st Fr L x ray ic 
a(0.085y) scin 
+Photons per 100 disintegrations 
L.B.«Magnusson, FeWagner, Ure, DeWe 
Engelkemeir, M.S.Freedman, ANL-5386 (1955). 

Le +1.1 s 
q -1.7 

W.Fred, F.S.Tomkins, W.F.M Phys. 

Rev. 98, 1514 (1955). ssh eae aia 

T 21.67 4 differential ic 
veToballem, Ue phys. radium 16, 48 (1955). 

F-K linear (Eg >0.007) 

No 0.037 y, no ce, no Th L x rays pe 
W.eBeckmann, E.eHuster, ZeNaturfe 10a, 86(1955). 
x 5%* L x ray scin 


No 0.037y (photon observed but assigned 
to K x ray or La carrier) 

Complete conversion of ~0.016y in 12% of 
disintegrations suggested 

*From(L x ray)/(0.05y of Fr223 and Th??? 
daughters) =81 


R.eBouchez, A.Michalowicz, MsRiou, J.Telllac, 
ve phys. radium 16, 344 (1955). 


* e228 
89 «6139 
éu1g)) 


Th226 
90 136 
30.9" 


Th227 
90 137 
18.29 


B(L x ray) delay< 0.2 


G.Scharff-Goldhaber, E.der Mateosian, G. 


“Harbottle, MeMcKeown, Phys. Rev. 99, 180 


(1955). 
a 6.336 d 20.8°U; scin © 
y 0.109 scin 
0.13 
0.19 
0.240 
(6.10 a)(0.240 y)(6) J=0, 1, 0 


388 Ra222 


FeStephens, Ure, F.Asaro, t!ePeriman, Physe 
Reve 96, 1568 (1954). 


T 18.17% 8 pe 
Counted over period of 116 days 


GeReHagee, MeLeCurtis, GeR-Grove, PhySe Reve 
96, 817A (1954)~6 


s ce 

0.03162 

0.05013 7: 

0.06157 

0. 1004 10 

0.1133 10 

0.1731 ? (ce, only observed) 

0.2050* 

0.2346* 

0.2361 * 

0.2564 1.6:10: 4 
K/L,~1.2 — 


= 
y 0.02995 3 
3 
8 a,<2 El 
9 


Rahs SL 


eo 08 88 82 ee 06 


0.2863* 

0. 3048* 

0.3128* 

0.3347* 
Maximum energy studied=0.335 


*L>>L,,L, K/L, *7 to 9 


9s) tha ps S.Rosenblum, M.Valadares 
G.Boulss tres, Ue a ee radium 16, 378 
(1955); 15, 45 (1954). 


m228 
90 138 


Th230 
90 140 
8.0x107 


th232 
90 142 
1.4x102°Y 


7n238 
90 144 
24.19 


r NEW 
(5.21 a)(0.212 y)(6) J=0, 1, 0 
(5.34 a)(0.084 ))(6) J=0, 2, 0 

at 1.90% Th228 


0.2% 
0.4% 
28% 
71% 


5.173 
5.208 
5338 
5421 


a, 
a, 
25 
a 


3.649 Rat24 


FeStephens, Ure, FeAsaro, tePeriman, Physe 
Reve 96, 1568 (1954); 92, 1495 (1953). 


a(0.068 y)(@) J=0, 2, 0 ic, scin 
a(0.148 y)(6) J=0, 4, 2 
a(L x ray)(@) Isotropic 


No 0.142 level since a(0.14’y) shows just one 
a in coincidence with ~0.14y 


GeValladas, JeTelllac, P.Falk-Valrant, 
P.Benolst, Je physe radium 16, 125 (1955); 
Compt. rend. 238, 1409, 1656 (1954). 


a(0.25 y\(4) J=0, 1, 0 ic, scin 


P.Falk-Valrant, GeYePetit, Compt. rend. 240, 
286 (1955). 


Y t™m?3? (p, py) E, =5.0 
0.053 3 scin 
0.760 10 7? 


PeHeStelson, FeKeMcGowan, Physe Revs 99, 112 
(1955). 


Bo ~0.10 By scin 
Y 6.5% 0.029 a, = 10* scin 
6.5% 0.064 2, = 025° 
14.86 0.093 a, =2.5* 


(0010 8) (0.029 Ys 0-064 Ys 0.093 Y) 
(02064 Y) (0.029 Y) NO (0.093 Y) Y 
*Using ce data of Stoker et al. 


S.AsE.Johansson, Phy8. Reve 96, 1075 (1954). 


P 6.66"Pa 063+ 0.08% 
from (1.18"Pa B~)/ (6.66"Pa B~) GM 


WeL.ZIjpy SJ» Tom, GedoSIz00, Physica 20, 727 
(19 4)0 


NUCLEAR DATA 


pa228 
1 lat 


22" 


pa230 
91 139 
Ele Pe 


pa23l 


91 140 
34, 300% 


Y21 
0.05748 L,/L; = 1.0 E2 sdce 
0.12864 L,/L,=1.3 E2 
Ong Ping Hok, Phys. Rev. 99, 1613 (1955). 
T™?3°(115-Mev p,3n) chem 
ty ? By aS sd ce 
Y 0.0578 10 ~0O: 7:10 E2 
05190" 2. “07 45% 108 Ee 
T-0.Passell, UCRL-2528 (1954). 
Th?2 (S0-Mev p,3n) chem 
sh 20% 0.405 20 F-K linear (Eg >0.10) 
B 0.2 sd 
< 0.03! 
mt 0.4 
€ 80% 
y; 0.0528 L,/L, =1.2 E2 sd ce 
0.121 
70+ 0.255 sd ce,scin 
195+ 0.445 K/L, = 6.1 
Ww 0.535 
0.636 K/L, = 1.8 
0.712 
700+ 0.953 K/L, = 3.4 
105+ 1.013 
x 1040+ L x ray scin 
1140+ K x ray 


All y's assigned to transitions in Th?3° 
0.2307, 0.305y assigned to Pa?33 


1.06y, 1.18y not observed scin 
Ong Ping Hok, P.Kramer, G.Meyer, JeWeRe 
Fennema, WeL.eZijp, Physica 21, 719 (1955); 
20, 77 (1954); Phys. Rev. 99, 1613 (1955). 
T™ 32 (100-Mev p,3n) chem 
pf 0.0522 10 L,/L,=1.5 sd ce 
~ 0.092 
0.293 10 K/L=10 
820+ 0.305 10 K/L=5.7 sd ce,scin 
360+ 0.460 15 scin 
Ww 0.540 20 
830+ 0.940 20 
130+ 1.000 40 
140+ 1.060 30 
20+ 1.180 40 ? 
4 1800+ L x ray 
2000+ K x ray 
T.O.Passell, UCRL-2528 (1954). 
a 0.3% 4.627 27% (4.938) s 
1.3% 4.667 28% 5.001 
10% 4.724 23% 5.018 
1.5% 4. 843 8.7% 5.046 
u.P.Hummel, F.Asaro, |.Periman, Phys. Rev. 98, 
261A (1955). 
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pate 
Chena st 
1.39 


pa233 
91 142 
27.49 


91 143 
6.66" 
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/ 


Th?32(%Mev p,n) chem paz34 
No €, (<2%) (No ThL x ray) cryst ss ae 


CeleBrowne, Urey UCRL=1764 (1952). 


iho 37% 0.145 10 tn?3? (n,y 8) chem 
58% 0.257 5 sd 
5% 0.568 5 
K/L, 
y 0.0158 35* 0.3009 6.3 230 
0.0275 200* 0.3126 5.0 eans 2 
0.0401 18* 0.3408 5.5 0 od 
0.0578 1* 0.3759 J 
200* 0.0748 1.5* 0.4003 
290* 0.0862 0.4167 
0.1037 0.4756 ? 
0.2716 sd ce 
y(ce 0.075,0.086,0.104,0.301,0.313,0.341) sd 
(ce, 0.086 Y)(E. oy = 0.21) sd ce,,a e- 
(ce, 0.313 Y)(E. 148 = 0. 18) 
0.4258 assigned to Pa23° 
*Relative intensity cei 
Ong Ping Hok, P.Kramer, Physica, 21, 676 
(1955). 
™232(pile n) chem 
¥y 5f 0.02867 2 cryst 
4t 0.04047 10 
110T 0.0754 2 
144T 0.0870 32 
ColeBrowney Ure, UCRL=1764 (1952). 
y232 
‘a 6.658! 12 4 24.19Th chem 92 140 
Background of 24.1°Th ~0.2% 74Y 
WeL.Z1 jp, Sje Tom, GedeSIzoo, Physica 20, 727 


(1954). 


y <0Oe19f 0.250 d 24.1°9Th chem; scin 
0.06¢ 0.76 
0.07F 0.91 
0.02t 1.68 


(0.91 Y) (0625 Y)/ (0091 Y) (0076 Y) ~1 
Transitions per 100 Th?23* disintegrations 


SeAsE.vOhansson, Phys. Reve 96, 1075 (1954)- 


Y 0.0430 L,/L,=1.2 E2 sd ce 
0.0992 L,/L,=1.3 E2 
0.1526 L,/L,=2.0 Ee 


Ong Ping Hok, Phys. Reve 99, 1613 (1955). 


iz ~1.35 _ By scin 
Y <o.1st 0.250 0.00 (0.8!) scin 
0.33 2? 037 1.00 
0.38 2? 0.04t 1.81 
O.12t 0.75 


(“1.35 B) (10007) (066 8) (1681 ¥) 
(0.75 y¥B(1.00y) not f(E,) tor E,>0.7 
+Photons per 100 Th?3" disintegrations 


SeAeEevohansson, Phys. Reve 96, 1075 (1954)< 


a 5.888 scin 
Y 0.070 scin 
0.160 
0.230 
(5.66 a)(0.160 ~)(6) Isotropic* 
(5.66 a)(0.280 (6) J=0, 1, 0 
(5.82 a)(0.070 y)(6) J=0, 2 0 
*0.230 level interpreted as 4+, 1- doublet 
d 230 
o+ ae 
is Bienes 
4+ ae = 
0.160 0.230 
2+ 
o+ 
30.9" Th226 
FeStephens, Ure, FeAsaro, |ePeriman, Phys. 
Reve 96, 1568 (1954). 
a 0.32% 5.134 h?3°(pile n) chem s 
32% 5.261 
68% 5.318 2 
Vy 210+ 0.0579 3 a=152 E2 pe 
75+ 0.131 a, $0.4 E2 scin 
4+ 0.268 
4+ 0.326 
x < 30+ K x ray 


a(0.058y) delay< 10%S 


(0.131y)(L x ray, 0.058y) 
(0.268Y)(a, L x ray) Z 
+Photons per 10° ats 


F.Asaro, |sPeriman, Phys. Rev. 99, 37 (1955). 


y 210+ 0.060 a,=120 E2 scin; x/y 
107 =««0130 a, = 0.4 E2 scin; x/y 

8+ 0.270 scin 
6t 0.330 

No 0.190y (<5t) 

(0.0607)(0.130y, 0.2707) 

No (0.060 )(0.330y) 

a(ce 0.0607) delay<0.02 scin 


(Continued) 


92 142 
2.5x109 


NEW NUCLEAR DATA 


aya? 


1.90 


G.Scharff-Goldhaber, 


Harbottle, 
(1955). 


Th228 


M.McKeown, 


Resonances (ev) U?33(n) 


1.775* 
2.30 
3.62* 
4.76 
5.13 
6.04 
6.79 
9.38 
10.45 


12.8 
13.75 
15.6 
16.4 
19.0 
20.8 
22.3 
25.5 
28.5 


31.1 
32.1 
34.6 
37.1 
40.0 
40.8 
42.5 
49.1 
54.5 


E.der Mateosian, G. 
Phys. Rev. 99, 


180 


Py 
—-wonie- £FOonanN 


*Breit-Wigner one level fits not possible 


Geneva Conf. 
NeUePattenden (UK). 


Lynn, 


Resonances 


Geneva Conf. 8/P/646 


JsM.eAuctair, 


8/P/423 


P.Hubert, G.Vendryes, 


See 


(1955), written by JE. 


Appendix. 


E, = 0.01 to 90 ev 


ie 
n 


et al. (USSR). See Appendix. 
_ Resonance u?33 (n, f) 
1.85 15 ev 


mod cyc 
10.0 8 
12.0 10 
15.0 14 
fie Oreg 


(1955), SeUeNikitin 


0.005 to Sev 
cryst 


Je Nuclear 


Energy 1, 306 (1955); Us phys. radium 16, No. 
7, 50s (1955). 


Resonances 


u?33 (n, f) 


10.7 


EA 0.01 to 600 ev 


13. 
16 
22 
35 
60 
120 


chopper 
5 


multiple? 


Resonance at negative energy suggested 


Geneva Conf. 8/P/645 (1955), Y.B.Adamchuk 


et al. 


(USSR). 


See Appendix. 


Te1x10~ 


y236 


92 144 
2.4x107Y 


7/2 


123 


K.eL.Vander Sluis, JeReMcNally, Ure, Ue Opte 


Soce Amer. 45, 65 (1955). 


Resonances 


u235 (n) 


E_ =0 
n 


-O1 to 90 ev 
mod cyc 


Geneva Conf. 8/P/646 (1955), S.J.Nikitin 
See Appendix. 


et al. 


Resonances 


Cro 


910 90 
360 130 
1200 400 


900 300 
2300 800 


4100 1200 
1800 70 


600 300 


2400 900 


(USSR). 


u*35 (n); (n, f) 


E, (ev) 


-l.4 2 


-0.02 
0.290*5 
1.142 10 
2.035*5 
2.86 
3.140 
3.610 


s 
a — @ 
- 


Nn © 


N 


oo 
eae BO SS es COR a FoatonBonita'xtow Cater 99 


Py 
OOnN he OMDN CO WP 


19.3 
21.2 
23.0 
23.7 
24.6 
25.7 
26.8 
28.0 
31.2 
32.4 
33.9 
35.3 


oo 
s 
Np 
FwWFENDD DY WY DW WD W 


Waar £ 


te.) 


It 


210 30 
75 
128 5 
150 7 
44 5 
90 40 
170 20 
97 5 
48 § 


64 7 
80 20 
130 30 


80 20 
120 40 


170 70 


150 50 


10-3 ev 
eel" 
0.0031 2 
0.0154 8 
0.0078 9 
0.004 1 
0.031 3 
0.0505 25 
0.0622 30 
0.04 2 
0.04 2 
0.287 30 
0.13 H 
1.08 9 
0.14 3 
0.06 3 
0.09 2 
0.63 6 
1.54 12 
0.05 3 
0.51 13 
0.19 6 
0.25 5 
0.34 8 
0.25 8 
0.43 11 
4.9 5 
3540 tao 
0.3 2 
2.0 4 
0.5 1 
0.8 2 
0.64 Bis | 
0.9 2 
Led 4 
1.9 3 
5 2 
10 2 


*T’, (measured) = 98+5, 1445, 1073 for 0.290, 
2.035 resonances resp., nence I’, = 29.5 £ 
6.0x 1072 ev 

Fission definitely shown for first 15 res. 


Geneva Conf. 8/P/586 (1955), written by 


VeL.Sailor (USA). 


See Appendix. 
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y236 
92 144 
2.4x10/¥ 


238 
92 146 
4251x1099 


y239 
92 147 
23.5" 


NUCLEAR 
‘Resonances u?35 (n); (n, f) 
E, (ev) 
0.005 [= 0.110 ev 
o,, = 120 10 0.30 [°=0.140 30 ev 
1.12 E, (ev) 
2.05 Peak o,* “13.9 
Peak o,* Pe 830 19.0 
108 3.55 24.8 
148 6.3 1310 34 
110 720 72 
890 8.75 90 
520 122 *assuming I= 0.150 ev 


Geneva Conf. 8/P/423 (1955), written by J.E. 
Lynn, NeJsPattenden (UK). See Appendix. 


u'?35) (n, f) E, = 0.01 to0.4 ev 
~-0.7 ev if P20, 3 eryst 
~+0. 28 


Resonances 


DePopovit, Je Nuclear Energy 1, 3, 170 (1954). 


Resonances u'?35) (n,f) E, = 0.01t0 900 ev 
0.30 ev 6.8 ? chopper 
1.13 8.4 
1.9 ? 12.0 
3.0 18.0 
3.5 22. °° 
se ( ek } multiple 


Resonance at negative energy suggested 


Geneva Conf. 8/P/645 
et al. (USSR). 


(1955), 
See Appendix. 


Y.B.eAdamchuk, 


4.507x10° 9 
ae (1503 a's)/ (min mg natural U) assuming 
relative abundances: 99.28, 0.715, 0.0058 
and relative a intensities: 1, 0.046, 1 
for U23®, y235, 234 resp, 


A.F.Kovarik, N.l.Adams, alta Rev. 98, 46 
(1955). 


Resonances u?38 (n); (ny) (n,n) 

E, (ev) T'(10-ev) TP (10- ev) 
6.67 4 27. G18 134) 2 
21.0 3 37.5 23 as 7. 3 
36.8 2 53.5 39 28.6 15 
66.2 4 41.2 23 22.615 

Sivas 25 2 

103.3 7 83 «4 67.5 30 

Ui7biae 8 36.8 4§ 23.2 18 

166 2 

191.5 15 


Peaks also observed at 146,210, 240, 275, 292, 
320, 350, 410, 536, 595, 616, 670, 710,770 ev 


Geneva Conf. 8/P/423 (1955), 
Lynn, NeJ»Pattenden (UK). 


written by JeE. 
See Appendix. 


y239 


92 


23. 


147 
5™ 


np235 


93 


a 


4109 


93 
> 


93 


p236 
143 
50004 


Np236 
143 
22h 
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Resonances u'238) (n) E,=5 to 750 ev 
(10>) E (ev) [(10-3ev) Dr, (10-Fev) 
31° 6%* 20.9 2 33 5 25 5 
37 8** 37.0 3 617 299 
24 10** 66.5 7 44 10 17 10 
E,(ev) I (10-ev)* E,(ev) I (10-3ev)* 
81.6 9 eri. -@ 212 5 60 30 
90 2 0.09 3 242 6 60 30 
1o4 2 65 9 258 6 1.3 6 
118 2 15 2 278 7 40 20 
146 3 0.9 ¥ 297 8 40 20 
166 3 2.4. 12 368 9 130 50 
192" 7 a4 130 20 418 10 80 50 
*Based on ie = 0.025+0.005 ev chopper 


Results correttedSfor presence of U*35 


Additional resonances with E, > 200 ev? 
Va E= 


JsA.sHarvey, D.eJse-Hughes, R.-S.Carter, 


Pilcher, Phys. Rev. 99, 10; 98, 1161A (1955). 
*Verbal report. 
U235 (21-Mev d,3n) chem 
Uf yy 7 
Be ~0.8 a, trochoid s 
Bt/€=5x10-* 


ReUsPrestwood, HeLeSmith, Cel.eBrown, DeCe 
Hoffman, Physe Reve 98, 1324 (1955). 


u235 (19-Mev d,3n) chem 
pA (0.76) unresolved scin 
Sor. Leth 4: 
40o¢ «(1.57 
100¢ ~=s«XK~ X-ray 
70t L x ray 
€,/é, 1.0 


ReWeHOff, UCRL=2325 (1953). 


No y observed 


ReWeHOff, SeGeThompson, Phys. Reve 96, 1350 
(1954). 


u238 (21.6-Mev d,4n) chem ms 
Tp > 50007 j 
a(n, f) = 2800 


No a's observed other than Np?37 a's le 


MeHeStudler, JeE-Gindler, CeMeStevens, Phys. 
Reve. 97, 88 (1955). 


U235 (12.5-Mev d,n) chem 

Be 0.53 3 sd 
oy 0.0435 10 sd ce 
0.0442 10 


T.0.Passell, UCRL-2528 (1954). 


np??7 


93 144 
2.2x106Y 


Hp238 
93 145 
ger 
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¥ _ -U?35(12—Mev d,n) chem 
€,/B~ = 43/57 trom (K x ray) /(Pu23® a) 
No 0.150 y scin 
HedJaffe, UCRL=2537 (1954). 
g for 0.060 level = +1.4 +0.2 ay( 65H) 


V-E.Krohn, TeB.NOvey, SeRaboy, Phys. Reve 98 
1187A (1955); verbal report. 


B= ~0.27 Np?37 (n,y) chem; sl 
1.25 F-K linear 
y 0.0440 L,/L, = 1.3 sd ce 
0.1022 . 
4* 0.927 
7 0. 942 
20* 0.986 K/L=3.3 
20* 1.029 K/L=5.0 
(0.986)/(1.029y) = 0.83 sd pe 
No 0.884y (ce, <2") 
*ce, per 10° B's 
J+O.Rasmussen, H-Siatis, T.O.Passell, Phys. 


Rev. 99, 42; 98, 261A (1955). 


No €, (< 1%) from (K x ray)/ (hardy) = 0.038 
(L x ray, 0.10y)(~0.93y) 

All 1.258 to 0.044 level B(L x ray) scin 
36% of hard y's to g.s. (L x ray) (hard y) 
(0.10y)(nhard yy) / (0.107v)(~0.90ce) < 0.8 scin 


J.O0.Rasmussan, FeSeStephens, 0.Strominger, 
B.Astrom, Phys. Reve 99, 47; 98, 261A (1955). 


( < 4%) 


Hedaffe, UCRL=2537 (1954). 


No U L, x ray cryst 


Resonances Np??? (n) E, =0.02 to 3 ev 
0.489 ev o, = 2600 [= 0.032 
1.34 oJ ~29 cryst 
1.49 oS. ~ 140 


M.S.Smith, ReReSmith, E«Gedokl, JeE-Evans, 
Physe Reve 99, 611A (1955). 


Resonances Np?37 (n) E, = 0.008 to 10 ev 
0.5 ev chopper 
1.5 
4 


Resonance at negative energy suggested 


Geneva Conf. 8/P/645 (1955), Y.-B.Adamchuk 
et al. (USSR). See Appendix. 


np229 
93 146 
2.339 


Py238 
144 


907 


94 


py240 
94 146 
6580! 


25 


J 1/2 8 


JsG.Conway, ReD.McLaughiIn, Phys. Rev. 96, 
54l (1954). 


Hh ~20% 0.343 15 scin Jy delay 
y 89% 0.1057 +K x ray 
(0.34) y delay =0.1934§ 


No y precedes 0.19345 delay yy delay 
Decay scheme proposed 
D.Engelkemeir, L.B.Magnusson, Phys. Rev. 99, 
135 (1955). 
u'?38) (pile n) chem 
a4 5t 0.0576 3 cryst 
25t 0.0618 3 
Hedaffe, UCRL=2537 (1954). 
No y (< 0.5%) U?33 (36-Mev a,3n); scin 
ReWeHOff, UCRL=2325 (1953). 
T yo U235 (3e-Mev a,2n) chem 
Np237 (9.5-Mev p,n) chem 
¥ 39+ =~0.064 (@,~1e1) scin 
x 100+ K x ray 
717% L x ray 
€ (0.060 level)/e (g.s.) = 0.56 
ReWeHOff, UCRL=2325 (1953). 
Yy 0.0436 3 L,,l,>1,* E2 sce 


T < 52107408 
0.1000 4 L,,L,>I,* E2 


E-L.Church, AeWeSunyar, Physe Reve 98, 1186A 


(1955); “verbal report. 
¥Y (0.0438) a, = 420° cryst 
a, , = 170° 
*Using (3.8x107* 0.0438 photons) /a 
HoJvaffe, UCRL- 2537 (1954). 
0.043 3 sd ce 


T.0.Passell, UCRL-2528 (1954). 


Resonance Pu’39(n,f) E, = 0.005 to 1 ev 
2 
o; oh E, (ev) cryst 
14.3 -0.19 
33-2 0.2991 o,,=3190 50 
[=0.102 4 


Geneva Conf. 8/P/589 (1955), written by BR. 


Leonard, Ur. (USA). 


See Appendix. 
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Pu249 Resonances Pu239(n) pu240 Resonances Pu23?(n); (n, f) 
Bs ae He o* 3 eit By E,(ev) ["(10-3ev) oa 
6580 i 5 80 DOU gy 0. 2g ee eee 
Bagh. Hel OPEN Pea! SoenBialey) 5310*150 0.297 1005 0, = 2940 
eT.5., 1 One 15.3 0, T~24 5000 700 7.85 67 10 72 
515457 0.298 esis IG) i7a6 3000 $00 10.95 130 4o g le ts} 
ig 7.82 santo, Lal 2000 600 11.95 90 30 
28 11.0 IO py Ed 800 14.30 70) 
10 11.9 23n0ur. 7000 14.75 ~ 40 | 150 
4.5 14.3 ap ey 26.4 Ssa5 
13 14.7 Dies Ae, ~ 1200 17.75 ~ 150 75 
Peaks also observed at 57,65,75.85 ev ~ 4000 22.35 “BO 105 
26.4 50 
*Corrected assuming I =0.05 *Peak a 32.5 
**0, , = 5360, "= 0.098 ev 
Geneva Conf. 8/P/422 (1955), written by J.F. 
Geneva Conf. 8/P/589 (1955), written by BR. Raffle, B.TsPrice (UK). See Appendix. 
Leonard, Ur. (USA). See Appendix. 
Resonances Pu??? (n,f) E, = 0.01to 1000 ev 
o,, = 2950 0.295 ev ['=0.091 chopper 
Resonances Pu’??(n) E,=0.01 - 100 ev 7.4 
: OSZia 20 
E, (ev) ae ie mod cyc 13.7 55 
0.295 5 40 5 Resonance at negative energy suggested 
Bilis pas 6 Conf. 8/P/645 (1 0 huk 
11.3 2 29 8 cima ieesis sea Appenoiieun Timed + 
{2.53.2 9 3 
15.1 ¥ 69 15 
18.3 6 24 7 
22.8 8 13 4 py2tl 3- ease an 
Unresolved peaks: 27.6,43,52,59, 66, 84,96 ev hee 
13’ T.0-Passel, UCRL-2528 (1954). 
Geneva Conf. 8/P/646 (1955), SeJ-Nikitin 
et ale. (USSR). See Appendix. 
Resonance Pu?*° (n) 
o,,~ 135,000 1.058 ev [= 0.029 3 
Resonance Pu239 (n, f) E, = 0-008 to 10 ev Geneva Conf. B8/P/422 (1955), written by uJ.F. 
0.298 2 ev l=0.08ev Raffle, B-T-Price (UK). See Appendix. 
oO suggests negative energy resonance also 
MeGalula, BeJacrot, FeNetter, Compt. rend. 
239, 1128 (195%). ; Resonance Pu?*° (n) E, = 0.8 to 1.3 ev 
o,, = 200,000 1.06 1 ev ['~0.042 
Geneva Conf. 8/P/589 (1955), written by B.R. 
Leonard, Ure (USA). See Appendix. 
Resonances Pu*3?(n,f) E_=.0.01 to 20 ev 
0.300 5 ev ['=0.09ev cryst 
~ 16 Pu242 Resonances Pu242 (n, f) 
oe 148 oo, = 1420 150 0.255 20 ev I= 0.103 20 
G.-Vendryes, P.sHubert, UJeMeAuciair, Compt rend. ~5x102¥ ° 
239, 1034 (1954); U. phys. radium 16, No. 7, 4.55 10 
5Os (1955); Us Nuclear Energy 1, 306 (1954). 5.8 Tate 
6.3 10 2 


Geneva Conf. 8/P/422 (1955), written by JUeF. 
Raffle, B.T.«Price (UK). See Appendix. 


Resonances Pu?*t(n,f) E, = 0.01 to 800ev 
a, , = 1450 0.295 ev [=0.13 chopper 
Additional peaks at 4.8,6.5, 10, 18,32, 100 ev 


Geneva Conf. 8/P/645 (1955), 


Y.B.Adamchuk 
et al. (USSR). See Appendix. is 


a py2t 
94 150 
7x107Y 


py2ts 
94 1521 
10.1" 


Amz 40 
95. 145 
47 


Amz! 
95 146 
470% 
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‘hak 7x107Y 2 


a 


Pu?"3 (n,y) 


Geneva Conf. 8/P/809 (1955), WeC-Bentley et 
al. (USA). See Appendix. 


T 10.18 y 


Pu’** (pile n,y) 
p 2.0°am chem 


Geneva Conf. 8/P/809 (1955), W.C.Bentley et 


ale (USA). See Appendix. 
7 472 2 
Y 14t 0.92 3 scin 
70t 1.02 2 
15t 1.40 3 
ReAeGlass, UCRL-2560 (1954). 
LL 1, M N 
y 0.0265 ~1.6 0.7 
0.0326 3.2 1.6 
0.0428 5.0) co 4.5 ~0.9 
0.0554 ~0.4 ~ 055 
0.0592 22 3.5 10 
(ce 0.0437) (0.0287) delay= 6x107°* sl ce 
(ce 0.0437) (0.0597) delay= 6x10~®s 
(ce 0.0267) (0.0337) delay<4x107?§ 
(ce 0.0557) (ce 0.0437, ce 0.059y) 
No ce 0.098y (<0.5*) 
No (ce 0.033)(ce 0.059 y) 
*ce/100 a's 
uJeF.eTurner, Phil. Mage 46, 687 (1955). 
ny 400F 0.02638 4 cryst, sd ce 
a<5.5 Et 
<100F 0.0332 1 sd ce 
<100F 0.0434 2 sd ce 
0.056 sd ce, 
(4000F¢) 0.05962 6 cryst, sd ce 
@=0.9 a =0.7 
L,L,/L ~4.4 £51? 
6t 0.0995 10 scin, sd ce 
L/L, a7, E2 
0.6t 0.128 scin 
¥y vw 0.168 ? scin 
vw 0.207 ? scin 
(0.0596 ¥)(0.0995 y) * 


+Photons per 10' a's 


Hedaffe, T.0.Passell, C.l.Browne, t.Periman, 
PhySe Reve 97, 142 (1955); *F.S.Stephens, Urey 
Ibid. 


Amz! 
95 146 
470% 


am 22 
95 ln? 


loo’ 
QeSe 


Aw 42 
95 147 
16.05 


127 
Y 320t 0.02636 1 cryst 
20t ~—-: 0.03320 2 
24t «0.04346 9 
(4000t) 0.05957 2 
4t 0.103 2 0.08¢ 0.210 5 scin 
0.3t 0.113 5 0.01¢ 0.270 10 
0.5T 0.130 4 0.03f 0.328 10 
0.04¢ 0.159 10 0.02f 0.370 10 
No 0.0567, 0.0707% (<i) cryst 
+Photons per 10" a's 
P.P.Day, Physe Reve 97, 689 (1955). 
i (0.060) dipole asyle) 
T.B.sNOvey, PhySs Revs 96, 547 (1954). 
No 5.546 a s 
FeAsaro, |.Periman, Physe Reve 93, 1423(1954). 
Baa 0.585 10 Am***(pile n,y);sd 
0.041y not observed sd ce 
T.0.Passell, UCRL-2528 (1954). 
Ex ~10% am?" (pile ny 
Hedaffe, UCRL=2537 (1954). 
Z 0.628 am*** (pile nyy); sd 
ay 0.041 2 a,>200 cryst, sd ce 


L,?L,:M,: >N=100: 74: 67: 44:<22 
0.043 2 a, > 200 
L, : L, = 59: 23 


IT <5% from L x ray intensities eryst 
B-/e=3.6 from L x ray intensities 
€,/€,~ 067 scin, cryst 


5 x105¥ Puch? 


ReWeHoff, UCRL=2325 (1953)- 


Am243 
95 148 
ssooY 


96 145 
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~ 70% 0.620 10 

€ ~ 20% 

ou 0.041 2 L/L, = 1.4 E2 sd ce 
0.043 2 L,/L,=1.4 E2 


*Recalculated data of Hoff, UCRL-2325 


am?** (pilé n,y); sd 


T-0-Passell, UCRL~2528 (1954). 


am?"1 (pile n,y) chem 

7 7+ 0.0423 2 a, = 500 cryst 
6t 0.0448 2 a, =200 
IT <6% (from L x ray intensities) 


HeJaffe, UCRL=2537 (1954). 


Resonances Am2*1(n) E_ = 0.006 to 80 ev 
0.3 2.4 
0.53 4 
0.58 5.5 multiple? 
1.26 10 
1.9 17 


Geneva Conf. 8/P/645 (1955), Y.B.Adamchuk 


et al. (USSR). See Appendix. 
a 1.1% 5.169 s 
11.5% 5.224 
87.1% 5.267 
0.16% 5.309 
0.17% 5.340 
(5.267a) (0.0757) (6) J=5/2, 3/2, 1/2 


F.Stephens, J. Hummel, F.Asaro, 


1.Periman, 
Phys. Reve 98, 261A (1955). 


T 1.98" 2 d 10"Pu— chem 


Geneva Conf. 8/P/809 (1955), W.C.Bentley et 


al. (USA). See Appendix. 
Pu?39(27-Mev a,2n) chem 
a 5.95 2 ic 
ey, w 0.065 2? 26+ 0.47 1 scin 
w 0.163 ? 7t 0.89 1 


a/€ =0.007 from Am2"1 growth and a counts 
+Photons per 100 disintegrations 


ReAeGlass, UCRL=2560 (1954). 


t4 0.0441 5 
0.1020 10 


T.0.Passell, UCRL-2528 (1954). 


Bk243 
97 146 
5.5" 


Bk2¥8 
97 152 
2904 


r 4.5" 1 cn2*2(16-Mev d,n) 


chen 
a ~0.15% 
Y 0.07 scin 
: 0.22 
Higher energy y's observed 
All y's may belong to Bk*** “ 
EeKeHulet, UCRL=2283 (1953). 
T ~4¥.5" 4ym241(33-Mev an) chem 
¥ 0.07 scin 
0.22 


Higher energy y's observed 
All y's may belong to Bk?"3 


EeKeHulet, UCRL=2283 (1953). 


T 290° 20 Pu(pile n) chem 
a ~10°3¢ 5.80 5 ic 
B- 0.08 2 a 


7 for spontaneous fission >2x10°! 


L-BeMagnusson, M.HeStudler, P.R.Flelds, 
CoMeStevens, JeFeMech, AeMeFriedman, HeDiamond 
JeReHulzenga, Phys. Revs 96, 1576 (1954); 94, 
1083 (1954). 


7 for spontaneous fission= 2.11037 


E.K.eHulet, UCRL=2283; quoted by P.R-Flelds, 
et al. Nature 174, 265 (1954). 


a 22% 6.711 Cm(40-Mev a)chem; s 
78% 6.753 

Y ~0.044 a=1000 scin 

0.014+ 0.103 scin 


a(L x ray, 0.042 y, 0.1037) 
+Photons/100 a's 


JePeHummel, FeS.eStephens, Ure, FeAsaro, 
A.eChetham=Strode, |.Periman, PhySe Reve 98, 
22 (1955). 


yy, ™~ 0.083 a(ce) ppl 


/ 


0-C-Duniavey, GeT-Seaborg, quoted by R-WeHoff, 
UCRL=2325 (1953). 


T 470" 100 4 290°Bk chem, ms 
a 5.81 3 ic 
No othera (<5% of 5.81 a) 


7 for spontaneous fission > 5x 106 


L.B.eMagnusson, M.H.Studler, P.R.Flelds, 
CoM.Stevens, J.FeMech, AsMeFriedman, 
HeDtamond, JsR-Hulzenga, Phys. Reve 96; 
1576 (195423 94%, 1083 (1954). 


cf25! 
98 153 
>18¢ 


ert 82 
98 154 
2.29 


cf253 
98 155 
18° 
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Bk?*9 (pile n) chem, ms 
z 10.07 2.4 
a 106 5.991 ic 
906 6.03 1 


(5.99 a) (L x ray) No (6.03 a) (L x ray) 
7 for spontaneous fission ~1.5x1i0"! 


L.B.Magnusson, M.H.Studler, 
C.M.Stevens, J.F.Mech, 
JeReHulzenga, Phys. R@Vs 96, 1576 (1954)53 94, 
1083 (1954). 


PeReFlelds, 


T >> 184 Pu(pile n) chem, ms 
0 a's observed ic 


L.B.Magnusson, MeH.Studler, P.R.Flelds, 
C.oMeStevens, J«FeMech, A.Me»Friedman, H.DIamond 
UeReHulzenga, Phys. Reve 96, 1576 (1954). 


: 2.27 2 Pu(pile n) chem, ms 
a 10t 6.08.1 
90t 6.12 1 


(6.08 a) (L x ray) NO (6.12 a) (L x ray) 
7 for spontaneous fission ~ 6eY 


L.B-Magnusson, M.eH.Studler, P.R.»Flelds, 
C.M.Stevens, J«FeMech, A.MeFriedman, 
H-eDiamond, JeReHulzenga, PhysSs Reve 96, 1576 


(1954); 94, 1083 (1954). 
T 18° 3 Pu(pile n) chem 
(igs p 19%99 


L.B.-Magnugson, M.H.Studler, P.R.Flelds, 
C.M.Stevens, JoF.Mech, AwM.Friedman, 
H.Dlamond, J.ReHulzenga, Phys. Revs 96, 1576 
(1954); 94, 1083 (1954). 


T a5¢ 15 d 3eR254 


Decays by spontaneous fission 


B.G.Harvey, 
A.Ghiorso, 


$.G.Thompson, 
Phys. Reve 99, 


G.R.«Choppin, 
337 (1955). 


A.M.Friedman, H.Olamond 


cF2o4 
98 156 
85% 


Fm254 
100 154 


3.2" 


100 


mv256 


101 155 
~0.5" 


129 


d 


T 60° 10 d 3ehp254 


Decays by spontaneous fission 


Geneva Conf. 
al. (USA). 


8/ P1809 (1955), 
See Appendix. 


W.C.Bentley et 


€/B = 0.001* E753 (n,y) chem 

*From yield of 85‘cr 

B.GeHarvey, S«G-Thompson, G+eRsChoppin, 

A.Ghiorso, Phys. Reve 99, 337 (1955). 

T >2v E253 (n,y) chem 

a 6.44 1 i¢ 

p 3°Bk recoil 

Not p 3.2 Fm (<1%) (7.2a not observed) 

B.G-Harvey, S.GeThompson, G-«R-Choppin, 

A.Ghiorso, Phys. Reve 99, 337 (1955). 

a 15% (7.18) ax/a 
0. 02+ 0.042 4 a=750 scin 

0.028+ 0.094 2 
a(L x ray, 0.042) d 3e° R254 


+Photons/100 a's 


FeAsaro, FeSeStephens, Urey SeGeThompson, 
1.Perlman, Physe Reve 98, 19, 260A (1955). 


E755 (pile n,yf) chem 
7 for spontaneous fission 3 to 4 hours 
G.-R.Choppin, 6.GeHarvey, S.G.eThompson, 
A.Ghtorso, Phys. Rev. 98, 1519 (1955). 
T ~0.52 £253 (41-Meva,n) chem 
Noa 


A.Ghiorso, B.G.Harvey, G.R.Choppin, S.G. 
Thompson, G.T.Seaborg, Phys. Reve 98, 1518 
(1955). 
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APPENDIX: GENEVA CONFERENCE REPORTS 


In many Geneva reports only the ‘‘best value’’ usual way. It was finally decided to give with the 


adopted for a quantity by a given laboratory was 
reported together with a brief summary of the 
work of the many groups which contributed to it. 
This made it difficult to give a reference in the 


usual reference only the name of the first author 
or of the writers of the report and to list all 
other authors or contributors to the work in the 
following appendix. 


422 Written by: J.F.Raffle, B.T. Price. 644 G.M.Kukavadse, L.L.Goldin, M.P.Anikina, B.W. 
Work done by: P.A.Egelstaff, D.B.Gayther, J.E. Ershler. 
Lynn, K.P.Nicholson, N.J.Pattenden, B.T.Price, 
E-R.Rae, J.F. Raffle, R.Richmond, J.B. Sanders, 645 Y.B.Adamchuk, V.F.Gerasimov, B.V.Yefimov, V.S. 
E.R. Wiblin. zenkevich, V.I.Mostovoi, M.I.Pevmer, A.A. 
Chernyshov, A.P.Tsitovich. 
423 Written by: J.E.Lynn, N.J. Pattenden. 
Work done by: E.R.Collins, V.S.Crocker, P.A. 
Egelstaff, J.E.Lynn, N.J.Pattenden, B.T.Price, 646 S.J.Nikitin, N.D.Galanina, K.G.Ignatiew, W.W. 
E.R.Rae, J.F.Raffle, R.Richmond, J.E.Sanders, Okorokow, S.1.Suchorutchkin. 
V.G.&nall, B.T. Taylor. 
650 P.E.Spivac, A.N.Sosnovsky, A.Y.Prokofiev, V.S. 
586 Written by: V.L. Sailor. Sokolov. 
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2. NEUTRON CROSS SECTIONS 


In all cases where cross sections have been measured 
with monoenergetic neutrons the neutron energy is 
given in the energy column. Measurements made in a 
neutron flux with a thermal or pile energy distribu- 
tion are designated by "th" or "pile" in the energy 
column. 

Slow neutron cross sections are usually measured in 
a polyenergetic neutron flux by means of comparison 
with standards known to have thermal absorption cross 
sections with 1/v energy dependence, where v is the 


neutron velocity. Such measurements give ov(sample) = 


Value of 
Target § Energy Co o or fda Method Ref. 
mean 
H th a 0.335 life 55C42 
mean 
th a 0.333 3 life 54V10 
91 e1(@) graph p scin 54839 
93 to 107 1 table 55C40 
405 el (6) graph BF, 55T17 
137 el (@) graph BF, 55T17 
H2 0.08 to 0.20 e1(6) graph pe 55A17 
0.20 el 3.07 pe 55A17 
0.2 to 22 17 table n scin 55561 
93 to 107 t table 55C¢40 
109 to 169 t table 55 A24 
He 14.3 el graph cc 555808 
Li® 0.035 to 4.2 . graph 54317 
Lil?) 0.5 to 1.7 n,n’ +0.48Y graph y scin 55F10 
Be 4.0 t-el 0.62 5 sphere 55B08 
= 4.1 el (e) graph n scin 5S5w27 
4.1 t 1.96 n écin 55W27 
4.1 t-fel(@) 0.6 1 nn scin S5W27 
~ Be? th n,p 5.3x10" 2 ic S5H34 
th n,a <I ic 55H34 
B 0.0253 ev a 7810 6 trans 53E18 
th a 785% 8 osc 54G61 
th a 7712 6 osc 54G61 
a mean 
th a 764° 3 life 54Vv08 
0.0253 ev a 749° 4 trans 53(35 
0.0253 ev a 755% 3 trans 53K54 
A - s mean 
\ th a 761° 3 life 54V08 
s mean 
th a 763° 3 life 54V08 


hh, Harwell standard (trans= transmission) 
a, Argonne-Brookhaven standard 
Ss, additional samples 


ko v(standard) = ko,(standard) x 2200 where c,({stand- 
ard) is the value for neutron velocity of 2200 m/sec or 
neutron energy of 0.0253 ev. It is customary to give 
k o,( standard) as the measured cross section of the 
sample. If the sample cross section has a 1i/v depend- 
ence (which should be the case if there are no reso- 
naences near thermal energies) then this value will be 
its cross section at 0.0253 ev. Otherwise it is equal 
to ov(sample) /2200. 

When the authors state the value of the standard 
ome used, it is given with the reference. 


Value of 

Target Energy o o or J do Method Ref. 
C 1.0 t-el 0.09 14 sphere 55B08 
2.4 to 3.7 e1(6) graph n scin 54M97 
rag e1 (6) graph n scin 55L31 
4.0 t-el 0.04 8 sphere 55B08 
4.1 e1(@) graph n scin 55W27 
4.1 1c 1.88 n scin 55wW27 
4.1 t-fel(@) 0.08 10 nscin 55wW27 
4.4 e1 (90°) 0.06 2 ppl 55J08 
14 t-el 0.601 6 sphere 55G21 
14 t-el 0.63 5 sphere 55P40 
14 k(t-el)+ 0.08 2 sphere 55G21 

61 to 107 Li table 55C40 
c!2 13 to 19 n,n’3a__ table ppl 55F35 
14 n,n’ 44.4y 0.24 scin pr 55B58 
N 0.80 to 1.54 + e1(@) graph pe 55F27 
0 93 to 107 u table 55C40 
109 to 169 t table 55A24 
0/6) s.6to4.2 na graph ic 55876 
FIZ. o.4 to 1 )0sonyn’ +0.11y graph y scin 55F32 
0.2to1 n,n’+0O.20y graph y scin 55F32 
0.5 to 5 t graph 55W38 

Naz3 th n,y 0.51 is"Na 55043 
~0.55 yy 0.26 5 mb 53A35 
2.5 t-el 0.53 26 sphere 55P40 
sgh t-el 0.57 sphere 55P40 
14.1 n,2n 0.014% 2 2.6%Na 55P28 

Mg aso t-el 0.77 25 sphere 55P40 
2.77 (el+inel) (@) graph ring 55004 
4.1 t-el 0.78 20 sphere 55P40 
14 t-el 1.08 9 sphere 55P40 


+ k(t-el) = (n,2n) +2(n, 3n) —(capture) 
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Neutron Cross Sections continued 


Value of 

Target §_ Energy o o or fao Method 
mg(25) << 15 n,D 0.062 625Na 
al27 1.0 t-el 0.04 8 sphere 
2.5 t-el 0.96 17 sphere 
yi el(¢) graph n scin 
3.3 t-el 0.81 20 sphere 
4.0 t-el 0.75 5 sphere 
re t-el 0.78 20 sphere 
4.1 e1(@) graph n scin 
ao. t Zea n scin 
4.1 t-f[el(@) 0.7 2 nscin 
14 t-el 1.00 1 sphere 
14 t-el [<3 7 sphere 
14 k(t-el)+ 0.21 1 sphere 
< 15 n,p 0.042 9.5™g 

93 to 107 t table 

Si 93 to 107 i table 
ps! th n,y 0.19 14°p 
rita) t-el 0.7" 2 sphere 
) o.5." t-el 0.54 21 sphere 
ZeF el (@) graph n scin 
3 (32) Ree AsO n,p graph ie 
2.2 to 4.0 N,a, graph ic 
2.2 to 4.0 n,a, ic 
Cl 2.5 t-el 0.6 3 sphere 
4.1 t-el 0.90 30 sphere 

77 to 107 t table 
c1 (35) pile n,y 90 25 ms 
aio 14.8 na  ~3xl07> tc 
Ca ats t-el 0.4 2 sphere 

sct5 0.0015 to t graph 

50Q0 ev 

Ti 4.0 t-el 1.28 9 sphere 
4.1 e1(e) graph n scin 
4.2 t 3.7 n scin 
4.1 t-fel (6) i:2)°2 > a aete 

61 to 107 t table 
Cr 2.5 t-el P48 5 sphere 
3.2 ny; table y scin 
er(52) < 45 n,P 0.020 3.8"V 
Mn? th ny ‘(13.2 2.58"Mn 
0.98 to 1.3 n,n’+0.85y graph y_ scin 
14.2 n,n’ +0.13y~l y scin 
Fe 0.85 to 1.2 n,n'+0O.84y graph y _ scin 
150 t-el O.41 4 sphere 
1.2 %n,n’+0.84y 0.59 y scin 
2.5 t-el 1.16 sphere 
3.2 n,y* table y scin 
3.3 t-el 1.51 21 sphere 


55B08 
55P40 
55L31 
55P40 
55B08 
55P40 
55W27 
55W27 
55W27 
55621 
55P40 
55621 
54W38 
55C40 


55C40 


55G43 
55P40 


55P40 
55L31 
55H32 
55H32 
55H32 


55P40 
55P40 


55¢40 


55B89 


55B78 


55P40 


55P08 


55B08 
55W27 
55W27 
55W27 
5540 


55P40 
54885 
54W38 


55D17 
55F09 
55v05 


55F09 
55B08 
55V05 
55P40 
54858 
55P40 


Neutron Cross Sections continued 


; Value of 
Target § mergy o o or {do Method 
Fe 4.0 t-el 1.42 7 sphere 
4.1 t-el 1.58 30 sphere 
4.1 el (@) graph n scin 
4.1 t 3.6 n scin 
4.1 t-fel(@) 1.5 2 on scin 
4.4 €1(90°) 0.076 20 ppl 
4.4 n,3.4n' (90°) 0.086 10 ppl 
4.4 n,2.2n’(90°) 0.021 7 ppl 
4.4 n,i.en’(90°) 0.012 6 ppl 
4.4 n,1.2’(90°) 0.020 13 ppl 
14 t-el 1.27 4 sphere 
14 t-el 1.29 7 sphere 
14 k(t-el)+ 0.073 sphere 
93 to 107 t table 
re(54) 25 nyn'+i.40y 1.0 n scin 
re(56) 2.5 nyn'+0.84y Ll n scin 
< 15 n,p 0.031 2.6°Mn 
Co?9 2.5 t-el 1.40 12 sphere 
3.2 ny; table y scin 
Ni th $s coh 13.1 3 
0.0033 to 0.33 ev t graph 
2.5 t-el 0.83 12 sphere 
3.2 LY} table Yy scin 
3.3 t-el 1.35 25 sphere 
4.0 t-el 1.35 9 sphere 
14 t-el 1.38 5 sphere 
Cu 1.0 t-el 0.21 5 sphere 
2.5 t-el 1.58 15 sphere 
3.2 ny table y scin 
3.3 t-el 1.67 24 sphere 
4.0 t-el 1.60 7 sphere 
4.1 t-el - 1.68 25 sphere 
14 t-el 1.42 5 sphere 
14 t-el 1.35 5 sphere 
14 k(t-el)+ 0.24 2 sphere 
61 to 107 t table 
30 spallation table 
for each of 18 products 
Zn 1.0 t-el 0.106 sphere 
2.5 t-el 2.18 50 sphere 
3.2 n,Y7 table y scin 
3.5 t-el 2.18 sphere 
4.0 t-el 1.69 6 sphere 
4.1 t-el 1.58 30 sphere 
4.4 e1(@) graph n scin 
4.1 t 3.7 n scin 
4.1 t-fel (@) 1.7 2  n scin 
14 t-el 1.46 3 sphere 
14 t-el 4.37 7 sphere 
14 k(t-el)+ O.11 4 sphere 


+ k(t-el) = (n,n) + 2(n, 3m) - (capture) 


*Cross sections were measured for specific ¥*s 
energies are given in the reference. 
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Neutron Cross Sections continued : Neutron Cross Sections continued 
| Value of Value of 
| Target Energy o o or fda Method Ref. Target § Energy o oor fdo Method Ref. 
As <5 n,D 0.005 B2"Ge 54W38 Sn 2.5 t-el 1.65 30 sphere 55P40 
3.2 ny; table y scin 545885 
Se 2.5 t-el 1.88 17 sphere 55P40 3.3 t-el 1.73 15 sphere 55P40 
14 t-el 1.40 23 sphere 55P40 4.1 t-el 2.11 30 sphere 55P40 
14 t-el 1.81 13 sphere 55P40 
Sr 2B tob6ey My graph = y sein 54M87 sn(116) < 45 n,p 0.0013 135In 54W38 
sn(!18) <145 n,p 0.0016 4.5™In s4w38 
y90 th ny <6.5 577Y¥ 85877 
Sb 2.5 t-el 2.11 20 sphere S5P40 
Zr 1.5 n,n’ + 0.93y~+0,8 y scin 55433 3.3 t-el 2.11 20 sphere 55P40 
3.2 nyy* table y scin 54885 4.1 t-el 2.13 30 sphere 55P40 
4.0 t-e 1.56 7 sphere 55B08 14 t-el 1.90 16 sphere 55P40 
4.1 e1(@) graph n scin 55W27 
4.1 t a n scin 55W27 Te 2.5 t-el 2.00 35 sphere 55P40 
4.1 t-fel(g) 1.8 2 nscin S5w27 14 trel 1.97 27 sphere 55P40 
4.4 e1(90°) 0.096 24 ppl 55Wi1i 
4.4 n,2-2n' (90°) 0.009 4 ppl 55Wi1 j!27 2.5 el 1.96 25 sphere 55P40 
4.4 n,1.6n’(90°) 0.008 4 ppl 55wWii 14 t-el 1.88 16 sphere 55P40 
14.1 n,D 0.18 7 ppl 55A40 
14.1 na 0.010 10 ppl 55A40 xe!35 0.01 to 0.5 ev v= 86et40 [Fv(B!°)] —ssB100 
14.1 Na 0.007 2 pe 55R37 th a 3.47x10% ms 55P37 
zr(90) 44.1 na 0.0031 2 2.8"Sr 55B68 
14.9 Na 0.0030 2 2.8"Sr 55B68 Ba 12 to 500 ev my graph y scin 54M87 
zr93 th a 1.4 30 osc 55P39 2.5 t-el 0.8 7 sphere 55P40 
zr(4)» 44.4 na 0.0049 ¢ 9.7"Sr 55B68 4.1 t-el 2.2 4 sphere 55P40 
14.9 a 0.0039 5 9.7"Sr 55B68 
prl#2 th ny 18 3 13.89Pr 55877 
Mo 2.5 t-el 1.9 3 sphere 55P40 
3.2 ny; table y scin 54885 Sm 1.0 t-el 0.07 5  sphére 55B08 
4.0 t-el 2.09 10 sphere 55B08 
Ag 0.0253 ev a 64.0 5 cryst 54A40 4ac14 e1 (@) graph n scin 55W27 
th a ky A, osc 54G61 Ast t 4.3 n scin 55W27 
th s 4.2 7 54440 4.1 t-fel(@) 2.1 2 n scin 55W27 
0.004 to 0.08 ev t graph 54A40 14 t-el 1.96 5 sphere 55G21 
0.7 to 10 ev. s/t graph 55863 14 k(t-el)+ 1.04 2 sphere 55G21 
3.0 to8ev ny graph y scin 54M87 sm!49 th n,y 66,000 ms 55M52 
1.0 t-el 1.61 16 sphere 55B08 sm!5! th n,y 12,000 ms 55M52 
2.5 t-el 2.13 18 sphere 55P40 
4.0 t-el 2.05 10 sphere 55B08 Tb!60 th ny 525 100 6.8°T 55878 
13 to 16 C graph 55B14 
14 t-el 1.82 2 sphere 55G21 Ho! 65 pile ny 20.03 >30%Ho 55M08 
14 k(t-el)+ 0.72 3 sphere 55621 
r(168) th a 2.0 4 9.4%Er S4Be2 
Cd 10 to 1000 ev n,y graph y scin 54M87 Er(!70) th a 8.7 18 7.5%Er S54B62 
: 1.0 t-el 0.99 6 sphere 55B08 
2.5 t-el Zetli2e sphere 55P40 Ta 0.35 to 0.53 ev t graph 55E02 
3.2 yj table y scin 54585 3.2 n,Y} table y scin 54885 
3.3 t-el 2.35 35 sphere 55P40 Aad e1 (6) graph n scin 55W27 
4.0 t-el 2.05 10 sphere 55B08 Ag t 6.4 n scin 55W27 
4.1 t-el 2.3 3 sphere 55P40 4.1 t-fel (6) 2.7.2 nscin S5W27 
4.1 el(@) graph = n scin 56W27 Ta!82 th ny 47x10 5 5¢Ta S5D05 
4.1 t 4.1 n scin 55W27 pile nyy _-(13x10% 4 5’Ta 55M19 
$4. t-fel(@) 2.1 2 nscin 55W27 
‘ 14 t-el 1.95 2 sphere 65021 Ww 2.5 t-el 2.60 25 sphere 55P40 
14 t-el 1.83 13 sphere 55P40 4.0 t-el 2.6 2 sphere 55B08 
| 14 k(t-el)+ 0.98 2 sphere 55021 
In 0.0253 ev a 190." 12 eryst 54A40 
q th 8 8.6 24 cryst 54A40 + k(t-el) = (n, 2n) + 2(n, 3n) - (capture) 
0.004 to 0.08 ev t graph 54440 *cross sections were measured for specific y's whose 
3.2 ny; table y scin 54885 energies are given in the reference. 
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Neutron Cross Sections continued 


Targe Energy o 
Ww 4.1 e1(@) 
4.1 t 
4.1 t-fel (8) 
14 t-el 
pt!90 th a 
pt!92 th a 
pt! 94 th a 
pt !95 th a 
pt !96 th a 
pt!98 th a 
Au!97—— o,.0253 ev a 
0.0253 ev a 
th s 
th s 
0.004 to 0.08 ev t 
0.3 to 30 ev t 
2 to 16 ev s/t 
1.0 t-el 
4.0 t-el 
4.1 e1(@) 
4, 1 t 
4.4 t-fel (8) 
14 t—el 
14 k(t-e1)+ 
th n,y 
th n,y 
Hig 2.5 t-el 
3.3 t-el 
re t-el 
61 to 107 i 
Pb 1.0 t-el 
2.5 t-el 
3.2 nyt 
4.0 t-el 
Al t-el 
4.1 e1 (6) 
At t 
4.1 t-fe1(@) 
10 to 15 e1(6) 
13 to 16 % 
14 t-el 
14 t-el 
14 k(t-el)+ 
61 to 107 t 
pb(207) 4 4 to 3.4 n,n’y 
pi209 1.0 t-el 
Bro t-el 
3.2 ny; 
3.3 t-el 
4.0 t-el 
Are t-el 
aot e1(6) 
AeA t 
4.1 t-fe1(¢) 
14 t-el 
14 t-el 
14 k(t-el)+ 


Value of 


o or {do Method 


graph sphere 
6.4 sphere 
2.4 3 sphere 
2.35 14 sphere 
90 ae osc 
8 8 osc 
la27 9 osc 
26.8 13 osc 
Ons a7 osc 
4.0 § osc 
96.5 7 eryst 
98.4 9 chopper 
8.7 9 
9 2 
graph 
graph 
graph 
1.63 10 sphere 
2575 22 sphere 
graph n scin 
7.1 n scin 
2.7 3 n scin 
2.44 2 sphere 
1.76 ¥ sphere 
18x103 1 i) 
26x10% 7 3.16% au 
2.6 3 sphere 
2.99 30 sphere 
3.36 sphere 
table 
0.23 4 sphere 
1.69 32 sphere 
table n scin 
1.84 8 sphere 
1.72 sphere 
graph n scin 
7.8 Hw scin 
1.9.93 n scin 
graph n scin 
graph 
2.49 2 sphere 
2.42 9 sphere 
1.76 4 sphere 
table 
graph 0.82°Pb 
0.12 4 sphere 
0.62 29 sphere 
table n scin 
0.62 15 sphere 
1.98 10 sphere 
1.14 40 sphere 
graph n scin 
7.9 n scin 
222 4a n scin 
2.53 2 sphere 
2.44 13 sphere 
1.86 2 sphere 


Ref. 


55W27 
55W27 
55W27 
55P40 


55P39 
55P39 
55P39 
55P39 
55P39 
55P39 


54A40 
54E26 
54440 
54E26 
54.A40 
55W28 
55863 
55B08 
55B08 
55W27 
55W27 
55W27 
55G21 
55G21 
54B99 
55G29 


55P40 
55P40 
55P40 
55C40 


55B08 
55P40 
54885 
55B08 
55P40 
55W27 
55W27 
55W27 
55R20 
55B14 
56G21 
55P40 
55G21 
55C40 
555841 


55B08 
55P40 
54585 
55P40 
55B08 
55P40 
S5We7 
55W27 
55We7 
55G21 
55P40 
58G21 


Neutron Cross Sections continued 

& ' Value of ; 
Target Energy o oor Ja ao Method Ref. 
Ac227 th a —s-BI6 1.9%Th 54870 
Th232 th a 7.57 17 osc 65879 
th n,y 7.31 12 24"™Th 55C42 

pa233 th a 140 20 ms 55H55 
U 0.0002 to 10’ ev _t graph 55BNL 
0.001 to 0.03 ev t graph 55L41 

4 to 800 ev t graph 55141 

0.35 to 1.7 Mev t-el graph S55BNL 

th a 7.07 12 osc 55879 

th scoh 9.0 5 55BNL 

th scoh 9 1 54E25 

th t-a 8.3 2 S55BNL 

th t-a 8.6 3 54E25 

geey th f 25 10 S5BNL 
y23! th t HOO 300 SSBNL 
y2e4 th nyy 300 200 SSBNL 
u233 9.006 to 2000 ev t graph SSBNL 
0.002 to 30 ev t graph 55L41 
0.01. to’ “90.ev _& graph 55N1i6 
0.01 to 40°ev' £ graph SSBNL 
0.1 to 2#Mev graph SS5BNL 
0.002 to 30 ev f(rel) graph 55L41 
0.01 to 800 ev f(rel) graph 55A36 

0.02 to 5 ev f(rel) graph 55437 
0.0253 ev t 610 9 55L41 

0.0253 ev t 580 20 55Ni6 

0.0253 ev a 585 15 55BNL 

th a 615 30 ms 55K27 

0.0253 ev ny Bo ce, 5SBNL 

th ny 53.5 26 ms 55K27 

0.0253 ev f 533 10 SSBNL 

0.0253 ev ff 515 15 SS5L41 

th f 518 18 55439 

th ¢ 492 25 55P38 

0.0253 ev a 593 8 Averages adopted 

0.0253 ev f 524 8 at Geneva 55N1i7 

u234 og to4 Mev f graph 55L43 
0.0253 ev a 92:7, S55BNL 

pile n,y 72 10 55BNL 

th ig £0.65 SSBNL 

235 4 

U 0.002 to 10° ev t graph SS5BNL, 55874 
0.006 to Bev t graph 55L41 
O.Omto, 90 ev it graph 55N16 
0.005 to 10% ev f graph 55BNL, 55874 
0.005 to 100 ev f graph —S8L41 


+ k(t-el) = (n,2n) + 2(n, &) - (capture) 


*Cross sections were measured for specific y*s whose 
energies are given in the reference. 
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Neutron Cross Sections continued 


Target 


u285 0.01 
: 0.04 
0.04 


to 


0.2 to 


0.0253 
0.0253 


Energy 


to 1000 


4 


to 0.4 


3 


ev 
ev 


ev 
ev 
ev 


ev 


0.0253 


0.0253 
0.0253 


0.0253 
0.0253 


th 
\ >1ev 
u236 9.67 to 4 Mev 
th 
pile 
pile 


u2380.0002 to 400 ev 
0.02 to 3 Mev 


0.0253 ev 
th 
th 
0.0253 ev 
y239 pile 
th 


Np234 th 


>5000%Np235 pire 
Np237 0.01 to 100 ev 
th 
th 
th 


np238 th 


~ yp239 pile 


pu238 pile 
th 


Pu2399.005 to 10° ev 
0.015 to 100 ev 
0.015 to 100 ev 
0.01 to 3 Mev 


0.02 to 500 ev 
0.007 to 700 ev 
0.01 to 10 ev 
0.008 to 5 ev 
0.01 to 4 ev 


0.0253 ev 
0.0253 ev 


Value of 
o o or {do Method Ref. 
f(rel) graph 55A38 
f(rel) graph 55.437 
f(rel) graph 54P35 
3 graph 55874 
t 729 15 5425, 55L41 
t 710 20 55N1i6 
a 687 7 55874 
£ 580 8 55874 
d 638 20 55L41 
a 698 10 Averages adopted 
f 590 15 at Geneva 55Ni7 
s 10 2 55BNL 
s 11.3 10 55874 
f graph 55L43 
a G2 55BNL 
n,y 9 2 SSBNL 
n,y Que 6.7°U 5538 
t graph 55BNL 
ny graph 55BNL 
a CH lh ells 55H56, 5SBNL 
m 7 RG fe osc 55879 
n,y 2.75 10 ea"U 55042 
a 2.8 1 54E25 
nsy 22 5 5SBNL 
f 12 8 55BNL 
ft 900 300 55BNL 
f ~2800 55810 
t graph 55436 
a 170 20 55BNL 
n,y ‘170 20 2.1°Np 55BNL 
f 0.019 3 55BNL 
f 1660 100 55BNL 
n,y 80 15 . ms 55H55 
a 430 70 SSBNL 
f 18 2 55B99 
t graph 55L42, SSBNL 
t graph 55R36 
t graph 55N16 
t graph 55BNL 
f graph 55L42 
f(rel) graph 55R36 
f(rel) graph 55436 
f(rel) graph 54458 
f(rel) graph 55A37 
t 1050 30 55R36 
t 1040 30 55N16 
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Neutron Cross Sections continued 
Value of 
Target § Energy o o or fdo Method Ref. 
pu239 =o og53 ev a 1065 15 SS5BNL 
0.0253 ev ony 315 15 55BNL 
0.0253 ev f 750 15 S55BNL 
0.0253 ev 4 702 20 55R38 
0.0253 ev a 1032 15 Averages adopted 
0.0253 ev £ 729 15 at Geneva 55N17 
puctd pile ny 530 50 ms 55B99 
th f <0.5 55B99 
Pu2*! 0.01 to sev f(rel) graph 55R36 
0.01 to 800 ev f(rel) graph 55A36 
th a 1450 300 ms 55B99 
th f 1100 30 55B99 
0.0253 ev t 935 40 55R36 
pyu2t2 pile t <0.3 55B99 
Pu2t3 pile ny _—*170 90 ms 55B99 
— 
py2t4 pile ny 1.53 10°Pu 55899 
pu2#5 = pte nyy 260 145 25"4m S5B99 
am24!0.006 to 80 evi graph 55A36 
th a 625 35 osc 55P39 
cm242 pte ny 20 10 S5BNL 
cm243 pie ny 250 150 55BNL 
em2*5 th f 1800 300 S55BNL, 55B99 
m24? pile ny «180 55B99 
Bk249 pile a 350 10YCf 54M90 
F250 pile a ~1500 ms 54M90 
cf25! pile a ~3000 ms 54M90 
F252 pile a 25 18¢Cf 54M90 
6255 pile a ~40 ~4"m 55030 
Fm295 pile a  <100 ~4"mm 55030 
53A35 FeHsAbernathy, H.-Reese, Ure, CF~53-8-227, 


53035 
53618 
53K54 
54A40 
54B62 


54B99 


54E25 


NSA 7 #5861 (1953). 


R.S.Carter, H.Palevsky, V.W.Myers, DeJdJ.Hughes, 
Phys. Rev. 92, 716 (1953); 91, 450A (1953). 


P.A.sEgelstaff, 


AERE N/M 62 (1953), 


C.W.eKimball, GeR.«Ringo, TeR-Robillard, S.Wexler, 
quoted by BeHamermesh, G.eR-Ringo, S.Wexler, 


Physs Reve 90, 603 


(1953). 


R.-GeAlien, T.E-«Stephenson 
S.Bernstein, Phys. Rev. 96 


Re F.eBarnes, ANL-5287 (1954 


R.»E.Bedford, A.M.Crooker, 
Canada 48, 27A (1954); 


C.P.Stanford, 
,» 1297 (1954). 


); based on Au standard. 


Proc. Roy. Soc. 


Can. Je Phys. 33, 25 


(1955); from Hgl98 and Hgl99 atomic spectra. 
P.AsEgelstaff, J. Nuclear Energy 1, 92 (1954). 


/ 
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54E26 
54G58 


54G61 


54ulT7 
54M87 
54M90 
54M9T 


BWRI5 
54S39 


54S70 


54S85 
54Vv08 
54Vv10 


54W38 
55 A1T7 


55 A24 
55 A36 


55A37 


55438 


55A39 


55 A4O 
55808 
55814 
55B58 


55868 


55878 
55B89 
55B94 


55B99 


5568100 


55 BNL 


5523 


55€30 
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Neutron Cross Sections continued 


P.A-Egelstaff, JU.» Nuclear Energy 1, 57 (1954). 
M.Galula, BeJacrot, F.Netter, Compt. rend. 239, 
1128 (1954). 

A.Green, DeUeLittler, E«E-Lockett, V.-G.Small, 
A.H.Spurway, Js Nuclear Energy 1, 144% (1954); 
Based on a (Au) = 98.6. 

C.H.Johnson, H.BeWillard, Js«KeBair, Phys. Rev. 
96, 985 (1954). 

E.Meservey, Phys. Rev. 96, 1006 (1954). 
L.BeMagnusson, M.H.«Studier, P.R«Fields, 
C.M.Stevens, uJeFeMech, AsM.Friedman, H.Diamond, 
J.»ReHuizenga, Phys. Rev. 96, 1576 (1954). 


R.W.Meier, P.Scherrer, G.eTrumpy, Helv. Phys. 


Acta 27, 577 (1954). 

D.Popovic, J. Nuclear Energy 1, 3, 170 (1954). 
ReH.Stahl, NeF.eRamsey, Phys. Rev. 96, 1310 
(1954). 

ReKeSjoblom, P.R«Fields, ANL-5263 (1954); based 
on Np22? standard. 

V.E.Scherrer, BeAsAllison, W.eR.»Faust, Phys. 
Rev. 96, 386 (1954). 

G. von Dardel, N.G.Sjostrand, Phys. Rev. 96, 
1566 (1954). 

G- von Dardel, N.G.Sj&strand, Phys. Rev. 96, 
1245 (1954). 

ZeWilhelmi, Acta Phys. Polon. 13, 243 (1954). 
W.De-Allen, AwT.G.eFerguson, J.s«Roberts, Proce 
Phys. Soce 68A, 650 (1955). 


R.-Alphonce, 
Phil. 


Geneva Conf. 
(USSR). 


U.M.Auclair, 
Energy 1, 306 
(1955). 


J.M.Auctlair, 
Compt. rend. 
o,(Co) = 35. 


A.Johansson, A.E.Taylor, GeTibell, 
Mag. 46, 295% (1955). 


8/P/645 (1955), YeB.eAdamchuk et al. 
See Appendix to Table l. 


P.sHubert, G.Vendryes, 
(1954); J. phys. radium 16, 


JeNuclear 
50s 


P.tHubert, 
7A Sy 


ReJoly, 
(1955); 


G.Vendryes, 
based on 


J.MeAuclair, CeBreton, 
J.eTachen, Compt. rend. 


P.Hubert, Redoly, 
240, 2306 (1955); 


based on o_(PuP9y= 750 for E| = 0.0253 ev. 


A.H.Armstrong, Rev. 99, 
330 (1955). 

JUs«R.Beyster, 
Rev. 97, 563 (1955). 


T.W.Bonner, FeAlba, 
Phys. Reve. 97, 985 


M.E.Battat, E»R.Graves, 
(1955). 


J.E.Brolley, 


JeE-Brolley, Ure, Phys. 


ReL.Henkel, ReA-Nobles, Phys. 


A. Fernandez, 
(1955). 


Phys. 


M.Mazari, 


Rev. 97, 1266, 


Ur., MeEs.Bunker, 0.R.F.Cochran, 
R.LeHenkel, J«P.Mize, JsWeStarner, Phys. Rev. 
99, 330 (1955). 


E.H.Bellamy, FeC.eFlack, Phile Mage 46, 341 
(1955). 


A.W.Boyd, F.Brown, 
33, 35 (1955). 


L.eE-Beghian, D.Hicks, 
46, 963 (1955). 


Geneva Conf. 8/P/809 (1955), W.eCeBentley et al. 
(USA). See Appendix to Table l. o,(Pun ts) 
9) = 810 for th nts;'o, (pu?) 

) based on o(Pue39) = 1140 and 
239) = 385 (Chalk River pile used). 
Geneva Conf. 8/P/591 (1955), written by S. 


Bernstein, E«CeSmith (USA). See Appendix to 
Table l. 


Neutron Cross Sections compiled by Ded.Hughes 
and JeAeHarvey, BNL—- 325 (1955). New cross © 
sections contained in this compilation without 
original reference are reported with this key. 


Phys. Revs 99, 288 


M.lLounsbury, Cane Ue Phys. 


BeMilman, Phil. Mage 


based 
and 


o (Pu 


G.H.Coleman, 
(1955). 


G-R-Choppin, B.G.eHarvey, S.G.Thompson, 
A.Ghiorso, Phys. Rev. 98, 1519 (1955). 


H.A.Tewes, 


55.31 


55L41 


55L42 
55L43 
55 M08 
55M19 
55M52 
55N16 


55N17 
55004 


55 P08 
55P28 
55P37 


55P38 


55 P39 


55P40 


55R20 
55R36 


55R37 


Neutron Cross Sections continued 


VeCuller, ReWeWaniek, Phys. Reve 99, 740 


(1955). 

V.S.Crocker, J. Nuclear Energy 1, 234 (1955); 
based on o (Au) = 98.6. 

E. der Mateosian, Phys. Reve 97, 1023 (1955). 
J.-DeJuren, J.«Chin, Phys. 99, 191 (1955). 


JeEsEvans, E.«GedJoki, ReR.eSmith, Phys. Rev. 97, 
565 (1955). 


J.M.»Freeman, 


Rev. 


Phil. Mag. 46, 12 (1955). 


UsM.Freeman, AsM.Lane, BeRose, Phil. Mag. 46, 


17 (1955). 


J.L.Fowler, 
(1955). 


J.M.Freeman, 


C.HeJohnson, Phys. Reve. 98, 728 


Phys. Reve 99, 1446 


L.Stewart, 


(1955). 


GeM.Frye, Jre, LeRosen, Phys. Reve 


99, 1375 (1955). 


—E.R.Graves, 
(1955). 


R.eL.Graham, R.-E.Bell, 
Phys. Rev. 99, 1646A 


J.B.Guernsey, Phys. 


R.W.Davis, Phys. Reve. 97, 1205 


L.Yaffe, J.S.Geiger, 
(1955). 


Rev. 98, 1210A (1955). 


B.Grimeland, J.e Nuclear Energy 1, 231 (1955); 


based on o,tAul = 98. 
T.HUrlimann, P.Huber, 
(1955). 

R.CeHanna, Phils. Mage 46, 381 (1955). 
Geneva Conf. 8/P/732 (1955), 
(USA). See Appendix to Table l. 

232) - : 238) — 
(Th )= 8.0; Say te )= 2.80 


Helv. Phys. Acta 28, 33 


JeHalperin et al. 


Based ono 
te n,Y 


Geneva Conf. 
Harvey (USA). 


8/P/832 (1955), written by JsA. 
See Appendix to Table l. 


B.adJennings, J.«Weddell, |.eAlexeff, ReLeHellens, 
Phys. Reve 98, 582 (1955). 7: 


Geneva Conf. 8/P/644 (1955) 
(USSR). See Appendix to Table l. 


(Li®) = 930. 


G.eM.Kukavadse et al. 

Based on 

eo 
n,y 


ReN.Little, Ure, 
Prud'homme, L.D.Vincent, 
(1955). 


Geneva Conf. 8/P/423 
Lynn, NeJ.Pattenden 
Table l. 


Geneva Conf. 8/P/589 
Leonard, Ure (USA). 


R.W.Lamphere, ORNL-1879 (1955); Phys. Rev. 100, 
763 (1955). 


UeC.eDeMilton, J.S.Fraser, G.M.Milton, Phys. Rev. 
98, 1173A (1955); verbal report. 


J.deMurray, F.e.Boehm, P.Marmier, J.«W.M.DuNond, 
Phys. Rev. 97, 1007 (1955). 


E.A.Melaika, Med.sParker, J.sA.Petruska, ReHe 
Tomlinson, Cans Jue Chem. 33, 830 (1955). 


Geneva Conf. 8/P/646 (1955), SeJ.Nikitin, et 
al. (USSR). See Appendix to Table l. 


Nature 176, 619 (1955). 


P.Okhuysen, Ure, WeEsMillett, Rev. Mexicana 
Fis. 4, 1 (1955). : 


N.U.«Pattenden, Proc. Phys. Soc. 68A, 104 (1955). 
Rev. 98, 47 (1955). 


JsA.Petruska, E.A.Melaika, ReH.Tomlinson, Can. 
Us Physe 33, 640 (1955), averaged over Maxwell 
distribution for T=57 C. - ~ 


286 (1955); 


B.P.leonard, Ure, JeTe 


Phys. Rev. 98, 634 


(1955), written by J.E. 
(UK). See Appendix to 


(1955), written by BR. 
See Appendix to Table 1. 


ReJsPrestwood, Phys. 


D.Popovic, Js Nuclear Energy 1, 
based on o (Nal = 0.50. 


H.Pomerance, ORNL-1879 
o, (Au) = 98. 


(1955); based on 


Geneva Conf.8/P/714 (1955), M.V.Pasechnik (USSR). 


WeuUeRhein, Phys. Revs. 98, 1300 (1955). 


Geneva Conf. 8/P/422 (1955), written by U«F. 
Raffle, B.T.~Price (UK). See Appendix to Table 
1. Based on o, (Au) = 98.6. : 


F.L.eRibe, R«W.Davis, Phys. Rev. 99, 331 (1955). 


5508 
55510 
55841 
55S63 


55S61 


55874 


55576 


55S77 
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D.-F.Shaw, Proc. Phys. Soce 68A, 43 (1955). 


MeH.Studier, J-E-Gindler, C.M.Stevens, Phys. 
Rev. 97, 88 (1955). 


P.H.Stelson, 
(1955). 


C.Sheer, J.Moore, Phys. Rev. 98, 565 (1955). 


F.eKeMcGowan, Phys. Rev. 97, 1222 


U.D.Seagrave, R.«Ll.Henkel, Phys. Rev. 98, 666 
(1955). 


Geneva Conf. 8/P/586 (1955), written by Vel. 
Sailor (USA). See Appendix to Table 1. 
o,(u799) based on o ,(u?35) = 68747 and a=0.184 
+ 0.008. 


J»Seitz, PsHuber, Helv. Physe Acta 28, 227 
(1955). 


R-ReSmith, S.D.Reeder, 


1100-16211 (1955); 
based on o,(Co) = 2 hu 


55S78 


555879 


55717 
55v05 


55Vv09 


55wil 


55Ww27 
55Ww28 


5538 


Neutron Cross Sections continued 


R.«R-Smith, S.0.Reeder, R«H.«lLewis, 100-16230 
(1955); based on eo tler= 3's 
VeGeSmall, J. Nuclear Energy 1, 319 
based on o (Mn) = 13.4. 


(1955); 


J.dJ.Thresher, R.«G.eP.Voss, ReWilson, 
Soc. 229, 492.(1955). 


J.JdeVan Loef, DeAsLind, 
(1955). 


G-Vendryes, 


Proc. Phys. 


Physe Reve 98, 224A 


P.Hubert, Js«MeAuclair, Compt. rend. 


239, 1034 (1954); J. phys. radium 16, 50s 
(1955); J. Nuclear Energy 1, 306 (1955). 


J.-B.eWeddell, BeJennings, Rel.eHellens, Phys. 
Rev. 99, 621A (1955). 


M.Walt, UsR«Beyster, Phys. Rev. 98, 677 (1955). 


ReE.Wood, H.H.Landon, Vel.Sailor, Phys. Rev. 
98, 639 (1955). 


UsE.Wills, HeB.Willard, ORNL-1879 (1955). 


3. GROUND STATE Q’S 


Q values are defined by the conservation equation, 
M, + Mo=Mz + M, + Q or Q=E, + Lye) ee Ep where the 
M's are the rest masses and the E's the kinetic ener- 
gies of the reacting particles. Ground state Q's are 
those measured when the product particles are left in 
their lowest energy states. If the most energetic 
emitted particle has escaped detection, the true ground 
State Q is greater than the value given. 


The energy standard used, when clearly stated by 
the experimenter, is mentioned with the reference. 
Usually the energy measurement for only one particle, 


Reaction Value ge Ref. 
H2(p,y)He® 5.50 3 | vac scin | ssaao 
H2(d, n) He® 3.276 24] CcW ppl | ss5S48 
He? (d,y)Li> 16.36 20 | vd@  scin | sape9 
Li (6)(g,he?)He(5)| 0.91 9 | Cyc s | S6L24 
Li®(p,d)Li? -3.0 Cyc pce,scin 55L09 
Li®(t,d)Li? 0.986 7 | CcW s | 54A35a 
Li®(t, p)Li® 0.790 11 | CcwW s | 54A35b 
Lil7)(d,a)He(5) | u.26 = =09 | Cyc s | SSL24 
Li7(t,a)He® 9.79 3 | CcW s | 54A36c 
Be8__— 2He* 0.090 Cow pe | 58TO3 
Be?(d, p)Be!® 4.586 9 | vaG st | 54323 
Be9(n,y)Be!® 6.80 Pile s Cp | 58042 
Be?(d,n)B!0 4.54 6 | Cow ppl | ss5G24 
B!! (p nyc! -2.80 6 | vac ppl | 58A30 
B''(g,n)c!2 13.81 CcW —s pppl._—s«||: S506 
c(12)(5,ayB(9) -7.58 10 | Cyc pe | S55R16 
c(l2)(t,a)e('!) | 3.35 ppl | S5C17 
c!2(a,p)c!8 2.717 10 | vaG sm | 548101 
c!3(4,p)c!4 5.942 11 | vac sm | 548104 

—6('3)(d, pyc) 5.953 10 | CcW s | 54a47a 
cll3)(ajnyn(l4) =| 5.325 © yo ppl | SSB84 
c!3(4,n)n!tt 5.41 6 | CeW ppl | 55024 
c'F(d; aje'® 0.15 15] vaG 2.48c | 64R38a 

6,52)" .°8 SAR38t 
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either the incident oremitted light particle, presents 
difficulties. Itisthe standard used for this particle 
that is given. 


N. B. A uniform policy for denoting the use of 
enriched or monoisotopic material is now in use in all 
four New Nuclear Data tables. This policy is described 
in the section on Conventions just following the in- 
troduction. Briefly, parentheses around the A value - 
indicate natural material, no parentheses enriched or 
monoisotopic material. 


Source 
Reaction Value Detector Ref. 
n(l4) (a, ne (!7) -4.8 1 Cyc pe | S5D01 
n'5(p,n)o!S ~3.539 8 | VdG BR, | S5K28 
of'6)(d,p)o('7) | 1.915 10 | vag sm | 548101 
o!7(d,a)n'5 9.807. 12 | CeW s | S4P39 
0!'7(d,p)o'8 5.821 10 | Cow s | 54A47 
0!'8(p,a)n's 3.967 Cow s | 54A47 
0'8(d, p)o!9 1.730 CeW sd | 54M89 
0'8(d,p)o!9 1.735 vac s | SSH28 
F'9(¢, p)F2! 6.269 30 | vac s | 58J15 
FI, p)F2! 6.03” ‘10 ppl,scin | 55B26 
F!9(p n)we!9 “4.027, 8 | vag BF, | S5K28 
FI9(a,n)na2* -2.0 Cyc pe | 85D04 
ne29(d, p)Ne2! 4.526 9 | CcW s | 55A41 
Na23(n,y)Na2* 6.96 Pile s Cp | 58G42 
Ha23(p,n)Mg2? “4.841 10 | Vag BF, | 55x28 
Naz3 (a, njyarz6 -2.9 Cyc pe 58D01 
wg(24)(d,a)nal22)} 1.953 12 | Cow s | SSB32 
Mg?5(p,n)ar2® -5.084 25 | Vac BF, | SKe8 
Al27(p,a)Mg24 1.61 uw | cye ppl | 54065 
al27(p,n)si2? -5.584 10 | VaG BF, | SSK28 
p3!(y,n) p30 -12.33 5 |Stron 2.5"P | SSB82 
p3!(p n)s3! -6.03 15 | Cyc — ppl | SSRO2 
p3!(a,p)s3# 0.5 cye scin | SSP03 
able Cyc pe | SSD04 


p3! (a, n)crs# 
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Ground State Q's continued Ground State Q's continued 
Source Source 
Reaction Value ; Detector Ref. Reaction Value Detector Ref. _ 
3(32) (n,-y)3(33) 8.63 4 | Pile scp | s5a42 ¥89(d,p)¥9° 4.4) 5 | Cyc scin | 54w33 
$(32)(a,p)c1(35) | -2.3 Cye scin | S8P03 
s34(p,n)c134 6.1 Cyc —s ppl_:|«55A03 Zr(90) (y,n)4"zr(89)| 12.20 ¢ | Btron 4™zr | sSDa0 
2r92(d,p)zr98 4.46 5 | Cyc  scin | 54Wa3 
61 (35) ¢y,n)c1(34)) -12.35 35. | Btron 32"c1 | ssp30 Zr9*(4, p)Zr9® ¥.19 5 | Cyc scin | 54W3s 
c1(35)(n,y)c1(36)| g.s5 4 | Piie scp | ssaae 
Mo22(a, p)Mo23 5.63 5 Cyc scin 54W33 
a3 8(a,p)K39 -1.28 3 | Cyc ppl | 55827 Mo98( 4, p)Mo?” 4.51 30] Cyc scin | 54W33 
a(#0)(n,a)s(37) | -25 1 | cow tc | 55B78 —o®7(4, p) Mo? 6.06 10] cyc scin | 54W33 
al(40)(-y, pcr (39) -12.44 Btron 58"C1 | 54M99 
a(40) (>, nya(39) | -10.25 Btron BF, | 54499 Ag’ !07)(y nyag(!96)!9.57 7 | Btron 24"ag | 55B88 
AHO (a, p)K48 -3.36 3 | Cyc ppl | 55827 Ag(!09) (y, n)ag(!08)|_-8.78 4 | Btron 2"ag | 55D30 
x(39) (y,n)x(38) | -13. 00 Btron 8K | 55D30 cd!12(4,p)cd!!3 = Justo §=— sg: || scye ~~ sein | 54633 
x(39)(a,p)cal42) | -o.19 =| oye pe | 55807 cd! !4(a,pyea!#5 = 3.52 3=sa5| cyc scin | 54¥33 
KG (a, p)jcal*4#) | 0.98 10 | Cyc pe | 55807 
sn!20(4, p)sn!2! 3.92 7 Cyc scin 54W33 
cal¥0)(d,n)sc(#!)) ~0.60 5 | cyc  ppi | sspor _— sn!24(d,p)sn!25 3.52 «27 '| cye ~— sein | 54¥33 
cal43) (4, p)cal#4) 9.07 7 Cyc pe 55807 
cat8(d,p)cat? 2.80 30 | Cyc  scin | 54w33 Te!24 (4, p)Te!25 4.25 7 | cyc  scin | 54W33 
te(!257) (4, p)te(!267) 5.0 2 | cyc scin | 54W33 
Fe(54)(y,n)Fe(53)|-11.90 7 |Atron o"Fe | ssD30 
Fe>"(y,n) Fe? -13.65 5 |Btron "Fe | 55Be8 1!27(d,p)1'!28 4.35 5 | Cyc  scin | 54w33 
Fe°*(, p) Feo? 7.18 7 Cyc pe 55M24 
Fe? 9(d,p)Fe™” 5.49 6 | Cyc pe | SSM24 cs!33(q,p)cs!34 lu.so  10| cyc scin | 54W33 
Fe’ (d,p)Fee® 760° ~ 7 | -Cye pe | SSM24 ; 
ta(!39) (4, p)ra(!40) 2.87 10} Cyc scin 54W33 
Co°9(d, p)Co®? 5.283 8 | vac sm | S4F27 
ce!#0(g,p)ce!4! 3.17 10| Cyc scin 54W33 
cu®3(p,n)zn83 “4.147 @ | VaG BF, | ‘S5KR8 ce!4#2(4,p)ce!#8 2.86 7 | Cyc scin | 54W33 
cu(63)(y,n)cul62)|-10.54 = 4 | Btron 10"cu | 55030 
cul®5)(p,n)zn(65)| 2.137 5 | vag BF, | S5K28 = Pr!#1(d,pypr!¥2— |3.y2 = 30] cyc sein | S4w33 
~ an(64) ¢y,n)zn(63)! 11.58 6 |Btron 38"Zn | 55D30 nd!42(d,p)nd'43—|3.79 «=e :'| «Cyc ~—scin | 54w33 
zn(84) (y,2n )zn(62)-90. 35 35 |Btron 9"zn | 55D30 
zn®8 (4, p)zn®9 4.16 Toe vacye scin 54E22 sm( 44) 6, n) sm( 143) -9.60 5 | Btron 8"Sn 55D30 
sm!54 (gp) sm!55 3.36 30} Cyc scin 54W33 
——— @e(79) ¢y, n)Ge(®9) |-12.1 2 |Btron 40'Ge | 5SD30 
, ge(78)(y, n)Ge(75) 9.3 pee caN ee: Oe ane 54A35 KeWeAllen, E-Almqvist, J.«T.Dewan, T.P.Pepper, 
| Phys. Rev» 96, 684 (1954). @: based on 
o[tietp,a)] =4.023 40.002. Dd: based on 
Rb®5(d, p)Rb2e 6.2 3 Cyc scin 54W33 siete can) = 0.986+40.007 and ett! ea 
Meum | ar ro )ar om lous ie 
sr84(4, p)sr85 Ee tiniyme TART KeAbhlunds Sore a tee eel obs 19s)n hmead 
$r86 (4, p)sr87 6.26 20 | Cyc scin | 54Wa3 oi ORT ae wean pee my 


$r88(d, )sr89 4.29 Weebemmearpscih |) twee g[o*7(4,p)] =5.821 # 0.010. 
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54B89 
54E22 


54F27 


54655 
5423 


54M89 


54M99 


54P39 


54RZ8 


54S101 


54W33 
55 A03 
55 A30 
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